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AH-2a 


It  Band 
HF  Transceiver 


i      \, 


AH-2a 
Controller  Unit 


ICOM  presents  the 
AH-2  automatic  antenna 
tuning  system  for  the  IC-735 
all  band  HF  transceiver.  The 
AH-2  Is  Ideal  for  mobile 
operators  since  there  Is  no 
manual  antenna  tuning 
needed,. .an  advantage  fn 
Inclement  weather.  Also, 
the  AH-2  system  enables 
auto  tuning  In  areas  where  use  to  match  frequencies  from 
antennas  are  limited,  such  3.5MHz  to  30MHz.  The  system 
as  apartments  and  condo-  includes  an  antenna  element, 
miniums.  and  the  AH-2a  tuner  and  con- 

oiler  units. 

The  AH- 2a  Tuner  Unit 
enables  optimum  matching 
conditions  via  its  built-in  8-bit 

microcomputer  and  LC  (coil/ 
capacitor)  circuit   More  than 
260,000  LC  combinations  are 
possible. 

The  AH-2a  Controller 
>M  AH-2  System      Unit  easily  attaches  to  the 
combines  advanced  matching    side  of  the  IC-735  HF  trans- 
techniques  and  rugged  con-      cefvc      By  simply  pushing  the 
struction  for  indoor  or  outdoor    TUNE  button  on  the  front 


panel  of  the  AH-2a  controller 
unit,  the  controller  automati- 
cally tunes  from  10  to  80 
meters  in  less  than  six  seconds. 
It  can  also  be  used  on  the  160 
meter  band  with  an  extension 
of  the  stainless  steel  whip. 

The  AH-2a  tuning  unit 
Is  housed  in  a  durable 

weather-resistant  case  and 
is  capable  of  storing  tuning 
information  for  eight  different 
frequencies.  Retreiving  tuning 
data  from  the  memories  is 
accomplished  in  less  than  one 
second! 


The  AH~2a  t       be  pur- 
chased separately  to  accom- 
modate the  ham  who  already 

has  a  bumper  mount  and  whip 
antenna,  or  the  apartment/ 
condo  dweller  who  wants  to 
match  a  random  wire. 


System 


The  antenna  eleme 

includes  sturdy  bumper 

mounts  which  hold  the  10' 

inch  stainless  steel  whip  in 

place,  plus  all  the  necessary 

hardware. 

For  the  Ideal  mot 
station   took  at  the  IC-735 

transceiver  and  the  AH-2  auto- 
matic antenna  system.., they're 
quite  a  match. 
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IC-27A  (25W.2M.FM) 
IC-27H  (45W.2M.FMJ 
IC-37A  (2SW.220MHz.FM) 
IC-47A  (25W,70cm.FM) 

CALL  FOR  LOW,  LOW  PRICE 


1.2  GHz  Transceiver: 

The  First  Full-featured 

1240-1300  MHz  Transceiver 

AT  GREAT  LOW,  LOW  PRICES 


25  MHz-1300  MHz 

Advance  orders 
taken  now  for  I 
1st  shipment  I 


W& [ICOM l  IC-735 


The  Latest  in  ICOM's  Long 
Line  ot  HF  Transceivers 

CALL  FOR  LOW,  LOW  PRICE 


T-,^--  LATEST 
ICOM |  EDITION 


ICOM 


HAND-HELDS 


VHF/UHF 


IC-3200A 
DUAL  BANDER 


Covers  Both 
2  Meters 
&70cm 


AT  GREAT  LOW,  LOW  PRICES 


IC-02AT 
IC-04AT 


IC-2AT 

IC-4AT 


CALL  FOR  LOW. 

LOW  PRICE 
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Between  Disneyland  4  Knotts  Berry  Feron  Hwy  t7  lo  2Srti  Ave  Exit 


8URLINGAME.  CA  94010 

999  Ho  ward  Ave.. 

(415)  342-5757;  George.  Mgr  WB60SV 

5  mites  aouNi  on  10 1  from  SFO 


SAN  DIEGO,  CA  921 23 
S375  Kearny  Villa  Rd. 

(619)560-4900:  Glenn,  Mgr  K6NA 
H*y   t&3  &  Claremom  Mesa  Btwd 


PHOENIX,  AZ  85015 

1702  W  Camelback  Rd. 

(602}  242-3515:  Bob.  K7RDH 

East  of  Hwy   17 

VAN  NUYSt  CA  f  1401 

6265  Sepulveda  Blvd 

(819)  988-2212:  AJ,  Mgr.  K6YRA 

Sin  Diegd  Fwy  at  Victory  Blvd 


CALL  TOLL  FREE  (800)  854-6046 


Toil  tree  including  Alaska  &  Hawaii  Phone  Hrs:  9:30  am  Id  5:30  p.m.  Pacilic  Time.  California  and  Arizona  customers  tall  or  visit  nearest 
store.  California  and  Arizona  residents  please  add  sales  tax.  Prices,  specilications,  descriptions  subject  to  change  without  notice. 


THINGS  TO  LOOK  FOR 
(AND  LOOK  OUT  FOR) 
IN  A  PHONE  PATCH 

•  One  year  warranty. 

•  A  patch  should  work  with  any 
radio.  AMT  FMt  ACSB,  relay 
switched  or  synthesized. 

«  Patch  performance  should  not 
be  dependent  on  the  T/R  speed 
of  your  radio, 

•  Your  patch  should  sound  just 
like  your  home  phone. 

•There  should  not  be  any  sam- 
pling noises  to  distract  you  and 
rob  important  syllables.  The 
best  phone  patches  do  not  use 
the  cheap  sampling  method. 
(Did  you  know  that  the  competi- 
tion uses  VOX  rather  than 
sampling  in  their  $1000  com- 
mercial model?) 

■  A  patch  should  disconnect 
automatically  if  the  number 
dialed  is  busy. 

■A  patch  should  be  flexible.  You 
should  be  able  to  use  it 
simplex,  repeater  aided  simplex, 
or  semi-duplex, 

•  A  patch  should  allow  you  to 
manually  connect  any  mobile  or 
HT  on  your  local  repeater  to  the 
phone  system  for  a  fully 
automatic  conversation.  Some- 
one may  need  to  report  an 
emergency! 

•A  patch  should  not  become  er- 
ratic when  the  mobile  Is  noisy. 

•  You  should  be  able  to  use  a 
power  amplifier  on  your  base  to 
extend  range. 

•  You  should  be  able  to  connect 
a  patch  to  the  MIC  and  EXT, 
speaker  jack  of  your  radio  for  a 
quick  and  effortless  interface. 

•  You  should  be  able  to  connect 
a  patch  to  three  points  inside 
your  radio  (VOL  high  side,  PTT, 
MIC)  so  that  the  patch  does  not 
interfere  with  the  use  of  the 
radio  and  the  VOL  and  SQ,  set* 
tings  do  not  affect  the  patch. 

•  A  patch  should  have  MOV 
lightning  protectors. 

•Your  patch  should  be  made  in 
the  USA  where  consultation 
and  factory  service  are  immed^ 
ately  available.  (Beware  of  an 
inferior  offshore  copy  of  our 
former  PRIVATE  PATCH  II.) 

ONLY 

PRIVATE  PATCH  III 
GIVES  YOU  ALL 
OF  THE  ABOVE 


PRIVATE  PATCH 

SIMPLEX  SEMI-DUPLEX  INTERCONNECT 


The  telephone  is  the  most  powerful  mode  of  communications . . . 
PRIVATE  PATCH  Id  gives  you  full  use  of  your  home  telephone  from 
your  mobile  and  HT  radios! 


With  only  three  simple  connections  to 
your  base  station  radio,  PRIVATE  PATCH 
111  will  give  you  more  communications 
power  per  dollar  than  you  ever  imagined 
possible, 

Suddenly  the  utility  of  your  radio  is  drastically 
increased.  There  are  new  sounds . . .  dial  tones, 
ring  tones,  CW  ID  and  the  sound  of  voices  you 
never  expected  to  hear  on  your  mobile  or  HT 
radio!  What  a  convenience! 

PRIVATE  PATCH  111  frees  you  from  member- 
ships, cliques  and  other  hassles  common  to 
many  repeater  autopatches.  You  can  call  who 
you  wantT  when  you  want  and  for  as  long  as 
you  want.  You  can  even  receive  your  incoming 
calls! 


VOX  ...  the  right  choice! 

VOX  based  phone  patches  offer  many  perfor- 
mance and  operational  advantages  over  the 
sampling  method.  These  include  operation 
through  repeaters,  compatibility  with  any 
radio,  no  lost  words  or  syllables,  greater  range, 
smooth  audio  free  of  continual  noise  bursts, 
etc.,  etc. 

Most  amateurs  are  not  aware  that  the  competi- 
tion's top  of  the  line  patch  is  VOX  based.  (You 
know . . .  the  $1000  model  they  enthusiastically 
call  "our  favorite  commercial  simplex  patch" 

on  page  3  of  their  SP  brochure.) 

PRIVATE  PATCH  III  offers  about  the  same 
capability,  performance  and  features  as  their 
top  model  but  is  priced  closer  to  their  bottom 
of  the  line  (SP)  model! 


So  why  settle  for  SP  when  top  of  the  line  costs 
little  more? 

To  Learn  more  about  PRIVATE  PATCH  lit  and  the  advantages  of  the  VOX  concept,  call  or  write  for 
our  four  page  brochure  today! 

PARTIAL  LIST  OF  FEATURES 

•  OPERATES  SIMPLEX,  THROUGH  REPEATERS,  OR  DUPLEX  ON  REPEATERS  •  VOX  BASED  *  TOLL 
RESTRICT  (Digit  counting  and  programmable  first  digit  lockout)  •  SECRET  CODE  DISABLES  TOLL 
RESTRICT  FOR  ONE  TOLL  CALL— Automatic  re-arm  •  AUTOMATIC  BUSY  SIGNAL  DISCONNECT 

•  CONTROL  INTERRUPT  TIMER  (Maintains  positive  mobile  control)  •  CW  ID  When  you  connect  again  on 
disconnect.  Free  ID  chip.  •  SELECTABLE  TONE  OR  PULSE  DIALING  *  MOV  LIGHTNING  PROTECTORS  * 
THREE  DIGIT  ACCESS  CODE  (e.g.  #91)  •  RINGOUT  (Reverse  patch)  Ringout  inhibit  if  channel  busy. 

•  RESETTABLE  THREE  MINUTE  TIMER  •  SPARE  RELAY  POSITION  *  1 15VAC  SUPPLY 


Options: 

FCC  approved  coupler 

12  VDC  or  230  VAC  power 


DEALERS 

AMATEUR  ELECTRONIC  SUPPLY      MADISON  ELECTRONICS  SUPPLY 


Milwaukee  Wf,  WiCKFiffe  Oh 
Oriandc  FL,  Qearwater  FE_ 
Las  Vegas  Nv 

BARRY  ELECTRONICS  COUP 
Hew  York.  NY 

COLES  COMMUNICATIONS 
San  Antonio  TX 


It if  If  fir 


T 


VVoocffiritige,  VA 

ERJCKSON  COMMUNICATIONS 
Chicago  IL 

HAM  RADIO  OUTLET 
Anaheim  CA  BiBlmgame  CA, 
QpfcJarei  CA,  Phoenix  AZ 
San  Dtego  CA.  Van  Nuys  CA 

HENRY  RADIO 

Los  AnoeJes  CA 

INTERNATIONAL  RADIO 
SYSTEMS 

'  ■ 

JUNS  ELECTRONICS 
CuFwrQ[>  CA 


CONNECT 
SYSTEMS 
INCORPORATED 


Houston.  TX 

MIAMI  RADIO  CENTER  CORP 

Mfamr  FL 

MIKES  ELECTRONICS 
Ft  Lauderdale.  Miami  FL 

NAG  DISTRIBUTING  CORP, 

Miami  f  L 

PACE  ENGINEERING 
Tucson  AZ 

THE  HAM  STATION 
Evansvilte  in 

TEXAS  TOWERS 

Plana  TX 

TNT  RADIO  SALES 

Rc-OOirrsddie.  MN 

WESTCOM 

San  Marcos,  CA 

CANADA: 

DOLLAR  D  ELECTRONICS 

Vancouver  BC 

SKY  WAVE  RADK)  SYSTEMS.  LT0, 

Sumabv.  a.C 


(213)  373-6803 

23731  Madison  St.,  Torrance,  CA  90505 
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EVER  SAY  DIE 


WELL,  I'M  8ACK 

Trn  deeply  concerned  about  a 
type  of  mental  illness,  spread  by 
hams,  which  is  going  around. 
It's  not  a  new  one— actually,  ft*  s 
shown  signs  of  dying  out  in  recent 
years.  It's  a  virus-like  illness 
which  can  hit  people  at  any  age. 
but  which  tends  particularly  to  hit 
boys  around  puberty,  For  the  lack 
of  a  better  name,  I  call  it  the  Ham 
Infection— HI. 

I  remember  the  first  time  I  was 
exposed  to  it.  I  was  about  ten  and 
my  grandfather  introduced  me  to 
Fred  Stevenson  W1CUN.  Fred 
was  slouched  in  a  little  building 
out  in  back  of  the  Valley  View 
Hotel  in  Bethlehem,  New  Hamp- 
shire, his  legs  intertwined  in  a 
chair,  with  his  obviously  home- 
made ham  rig,  built  on  a  board, 
blazing  away  as  he  talked,  I  can 
still  see  it.  And  how  incredible  that 
15  years  later  I'd  be  operating  my 
own  ham  station  from  this  very 
same  shack. 

You  can  bet  I  began  tuning  any 
radio  with  a  shortwave  band  on  it 
up  above  the  broadcast  band — 


past  the  police  calls  at  1 600  kHz — 
to  hear  the  hams  talking  on  the 
160-meter  band.  Wow!  I'd  been 
infected. 

Oh,  I  suppose  I  was  predis- 
posed. My  mother's  father  was  an 
inventor— made  over  a  million  at  it 
back  in  the  20s  when  that  was  a  lot 
of  money.  He  was  into  the  high 
tech  of  his  day— invented  the  first 
thermostat  for  gas  stoves,  for  in- 
stance. My  father  was  into  flying, 
the  high  tech  of  his  day.  So  I  was  a 
sitting  duck  when  Fred  happened 
tome. 

Now,  every  one  of  you  reading 
this  is  a  earner  of  this  mental  ill- 
ness Yes,  you  have  the  power  to 
infect  dozens — even  hundreds — 
of  susceptible  youngsters.  I've 
known  some  hams,  like  Bill  Welsh 
W6DDB,  to  infect  thousands.  He 
even  infected  his  wife,  Marie 
W6JEP!  Women,  for  some  rea- 
son, are  usually  resistant  to  HI. 

Speaking  of  wives,  1  realize  that 
many  of  them  think  of  HI  as  a 
dread  illness,  one  which  siphons 
money  from  the  family  income  for 
expensive  ham  rigs  and  ugly  tow- 
ers with  sprouting  antennas  to 


QSL  OF  THE  MONTH 

To  enter  your  QSL,  mail  it  in  an  envetope  to  73,  WGE  Center,  Peterborough  NH  034&8.  Attn: 
QSL  of  the  Month  Wmnera  receive  a  one-year  subscription  {or  extension)  to  73,  E nines  not  in 
envelopes  cannot  be  accepted , 
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make  their  homes  eyesores  in  the 
neighborhood.  The  accompany- 
ing TV!  alienates  many  of  the 
neighbors.  Heck,  she  can't  even 
get  the  OM  to  go  to  work  if  a  rare 
country  he  hasn't  contacted  is 
scheduled  to  be  on  the  arr+  And 
then  there  are  all  those  weirdos 
who  track  dirt  through  her  living 
room,  going  into  the  hamshack  to 
talk  gibberish! 

The  Ham  Infection  is  different 
from  most  mental  aberrations, 
such  as  religion  and  politics,  both 
of  which  require  extensive  expo- 
sure to  become  established.  The 
Ham  Infection  can  happen  in  min- 
utes—and last  a  lifetime.  It's  in 
some  ways  like  narcotics  or  alco- 
hol in  that  those  of  us  who  have  it 
enjoy  it — it's  our  families  and 
friends  who  suffer. 

The  answer  to  that  problem  is 
simple— infeel  as  many  of  your 
family  and  friends  as  you  can. 
Then  you'll  all  enjoy  the  madness 
together,  Let's  get  together  on 
this  and  pool  our  resources.  I 
know  some  ways  to  spread  Hlt  but 
I'll  bet  you  know  many  ways  I 
haven't  thought  of  yet.  So  drop  me 
a  note  with  your  suggestions  on 
what  you've  found  successful. 

Remember,  our  mental  prob- 
lem is  only  an  aberration  because 
there  are  so  few  of  us — iess  than 
0.2%  of  the  US  population.  In 
Japan,  where  about  1.6%  have 
HI,  it's  almost  respectable.  It  looks 
as  if  we  might  begin  to  see  day- 
light at  around  1%— about  2.2  mil- 
lion licensed  hams.  That's  a  good 
goal,  right? 

Not  to  throw  cold  water  on  you 
CW  fanatics,  but  if  Fred  had  been 
batting  a  key  around  instead  of 
talking  over  his  ham  rig  back  in 
1 931 ,  I'd  probably  be  a  fawyer  to* 
day.  And  heaven  knows  we  sure 
don't  need  another  lawyer.  Some 
of  my  best  friends  are  lawyers,  but 
I  sure  wouldn't  want  my  daughter 
to  marry  one. 

Continued  on  page  67 
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...pacesetter  in  Amateur  radio 


Accessories 


TL-922A  160-15  m  2  KW  PEP/1  KW  DC  Input  Linear  Amplifier, 
Pair  of  El  MAC  3-500Z  lubes  and  excellent  IMD  characteristics. 
Perfect  safely  protection  with  blower  turn-off  delay  circuit 

MA-5  80/40/20/15/10  meter 
mobile  antenna.  All  resonators 
supplied.  200  W  PEP  max., 
VSWR  1,5:1  or  less.  Easily 
adjustable  for  center 
frequencies, 

VP~1  Bumper  mount  for 
above. 


PC-1 A  Phone  Patch  (FCC  Part 
68  registered). 


VB-2530  25  W  RF  Power 
Amplifier  (for  TR-2600A)  BNC- 
BNC  cable,  and  mounting  bracket 

supplied. 


MC-85  (8-pin)  Multi  function 
desk  top  microphone  (8-pin) 
700  Q  unidirectional  electret 
condenser  mic.  Built-in  audio 
level  compensation  with  output 
and  tone  control,  meter  and  UP/ 
DOWN  switch.  Selector  switch 
for  up  to  three  transceivers. 
(Additional  4.  6.  or  8-pin  cables 
optional.) 


MC-60A  (8-pin)  Deluxe 
desk -top  microphone,  Pre-amp 
built-in,  PTT,  LOCK  and  UP/ 
DOWN  switches,  Hi/Lo  Z  selec- 
tor switch. 


SM-220  Station  monitor/10 
MHz  oscilloscope  Pan  display 
capability  wrth  optional  BS-S  (for 
TS-940SJS-830S).  Monitor 
transmitted  waveforms  and/or 
received  signal  waveforms. 
Built-m  2-tone  generator. 


HS^5  Deluxe  headphones, 
HS-6  Lightweight  headphones. 


LF-30A  Low  pass  f titer  1  kW. 
50  Q,  Insertion  loss:  less  than 
O.SdB  at  30  MHz. 

MA-4000  2m/70cm 

dual  band  mobile  gain  antenna. 
Duplexer  supplied,  Ideal  for 
use  with  the  TW-4000A  "Dual 
Bander"  and  TM-211A/TM-411A. 
(Mount  not  supplied.) 

AL"2  Lightning  and  static 
arrester,  t  kW,  50  Q 


Not  Shown: 

WIC-50  Desk-top  micro- 
phone. Hi/Lo  Z  4-pin  connector 

MC^80  Desk-top  microphone. 
700  Q  unidirectional  electret 
element  with  flexible  boom. 
Built-in  mic.  pre-amp  and  UP/ 
DOWN  switch,  with  lock,  (8-pinf. 

MC-48  Hand  microphone 
with  16-key  DTMF  pad  and  UP/ 
DOWN  switches.  (8-pin) 

MC-46  As  above,  but  wrth 
6-pin  connector 

MC"4I  S  Hand  microphone 

with  UP/DOWN  switches,  (8-pin). 

MC-35S  Noise  cancelling 
hand  microphone,  50  k  Q  (4 -pin). 

MC-30S  As  above,  but  500  Q. 

PG-4A  Microphone  cable  for 
MC-60A.  Converts  MC-60A  to 
4*ptn  connector. 

PG-4B  As  above,  but  6-pm, 

PG-4C  As  above,  but  8-pin, 
as  supplied  with  MC-60A, 

PG-4D  Extra  4-pin  cable 
fol  MC-85, 

PG-4E  As  above,  but  6-pin. 
PG-4F  As  above,  but  8-pin. 
HS~7  Micro-headphones. 

KPS-7A13.8  V  DC.  7.5  A 

intermittent  DC  power  supply. 

RA-3  2  m,  3/a  A  telescoping 
antenna  with  BNC  connector, 

RA-5  2mV*A  /70  cm  %  A 
telescoping  antenna  with  BNC 
connector. 

RA-8B  2  m  StubbyDuk*  with 
BNC  connector. 

RA-9B  As  above,  for  220  MHz 

RA-10B  As  above,  for 

440  MHz. 

RD-20  Dummy  load,  50  B 
DC-500  MHz  20  W  continuous, 

50  W  intermittent 

PG-3A  DC  line  filter  for 
mobile  use. 

Service  manuals  are 

available  for  all  Kenwood  trans- 
ceivers and  most  accessories. 


SP-40  Compact  mobile 
speaker. 

SP-50  Mobile  speaker. 


KENWOOD 


TRIO-KENWOOD  COMMUNICATIONS 
1111  West  Walnut  Street 
Compton.  California  90220 


Specifications  and  ptfoes  subject  to  change  without  notice  or  obligation 


TR  -91 30 

TR-9130  2  meter  all  mode 

The  TR-9130  is  a  compact  rig 
that  gives  you  25  watts  of  RF 
power  on  all  modes M  You  can 
select  your  tuning  steps  from 
100-H?,  1  kHz.  5-kHz  or10-kHz. 
With  six  memories,  you  can 
program  your  favorite  frequen- 
cies! (FM  1-5  Simplex  or 
±600-kHz  offset,  memory 
6  non-standard  offset,  all  six 
for  simplex,  any  mode')  Dual 
digital  VFCTs.  and  transmit 
frequency  tuning  enhance 
OSCAR  operations, 


Internal  battery  back-up 
(9  V  Ni-Cd  not  Kenwood 
supplied)  retains  memories  for 
approximately  24  hours,  In  case 
you  operate  mobile  and  base! 

Other  convenient  features 
such  as  automatic  band  scan, 
squelch  circuit  for  FM/SSB/CW, 
tone  switch,  repeater  reverse 


switch,  CW  semi  break-in; 
sidetane,  high  performance 
noise  blanker  HI  (25)  LOW  (5) 

power  switch  (FM/CW)  RF 
gain  control,  and  RIT  circuit 
further  enhance  this  expressive 

package! 

Optional  accessories: 

•  KPS-7A  AC  power  supply. 

•  PS -20  AC  power  supply 
(TR-9500  only). 

•  BO-9A  system  base  with 
memory  back-up  supply* 


SP-120  external  speaker. 
TK-1  AC  adapter  for  memory 
back-up. 

SP-40  mobile  speaker. 
SP-50  mobile  speaker 
SW-100  A/B  power  meters. 
MC-55  Mobile  Mic  w/time-out 
timer. 


TR-9500 


70  CM  SSB/CW/FM 
transceiver 

•  Covers  430-440  MHz.  in 
steps  o(  100-Hz.  1-kHz,  5-kHz. 
25-kHz  or  1-MH2, 

•  CW-FM  Hi     10  W.  Low-1  W. 
SSB  10  W. 

•  Automatic  band/memory  scan, 
Search  of  selected  10-kHz 
segments  on  SSB/CW. 

•  6  memory  channels. 


TS -71  WIS -811 A 


Identification  in  International 
Morse  Code, 

TheTS-711A/TS-811Aaiso 
feature  all-mode  squelch,  noise 
blanker,  speech  processor  (SSB, 
FM),  IF  shift,  RF  power  control, 
alert,  and  a  unique  channel 


Multi-function  all-mode 
2  m  and  70  cm  transceivers. 

The  TS-711A  2  m  (142-149 
MHz)  and  TS-811A  70  cm  (430- 
450  MHz)  all-mode  transceivers 
are  perfect  base  station  units, 
designed  to  complement  your 
present  HF  station.  Both  feature 
Kenwood's  innovative  DCS. 
circuitry.  Built-in  dual  digital 
VFO's  provide  commercial-grade 
frequency  stability  through  the 
use  of  a  TCXO  (Temperature 
Compensated  Crystal  Oscil- 
lator), The  new  fluorescent 
multi-function  display  shows 
frequency,  RIT  shift,  VFO  A/B, 
SPLIT,  ALERT,  repeater  offset 
digital  code,  call  sign  code, 
and  memory  channel,  40  multi- 
function memories  store  fre- 
quency, mode,  repeater  offset 
and  tone.  They  have  program- 
mable scan,  memory  scan,  and 
mode  scan.TJie  Auto-mode 
function  automatically  selects 
the  correct  mode  for  the  fre- 
quency being  used.  When  a 
mode  key  is  depressed,  an  audi- 
ble "beeper"  announces  mode 

Complete  service  manuals  aw  available  tot  all  Trio -Kenwood  transceivers  ants  most  accessories 
Specifications  and  prices  are-  subject  to  change  without  notice  or  obligation. 


Quick-Step  tuning  that  varies 
tuning  characteristics  from  con- 
ventional VFO  feef,  to  stepping 
action  when  CKQ  switch  is 
depressed. 

Combine  all  these  features 
with  built-in  AC  power  supply 
and  a  hefty  25  watts  RF  output 
power  and  you  have  your  ideal 
base  station. 


Optional  accessories: 

•  CD-10  Call  sign  Display 

•  Til-5  CTCSS  Tone  Unit  •  VS-1 
Voice  Synthesizer  •  MC-60A 
Deluxe  Desk  Mic  •  MC-80 
Desk  Mic  •  MC-B5  Desk  Mic 

•  SP-430  External  Speakers 

•  MB-430  Mobile  Mount 

•  PG-2J  DC  Cable 


KENWOOD 


TRIO-KENWOOD  COMMUNICATIONS 
1111  West  Walnut  Street 

Complon,  California  90220 


EDITED  BY  PERRY  DONHAM  KW10 


RM-524 1 


DON  STONER  W6TNS  has  filed  a  Petition  for 
Rulemaking  with  the  Federal  Communica- 
tions Commission  which  would  establish  a 
Public  Digital  Radio  Service  in  the  amateur 
six-meter  band.  In  his  (very  convincing!)  peti- 
tion, Stoner  outlines  the  need  for  the  new  allo- 
cation by  describing  the  explosive  growth  in 
the  use  of  modems,  the  plummeting  price  of 
personal  computers,  and  the  sharp  increase 
in  the  cost  of  accessing  (he  telephone  net- 
work, Don  believes  that  these  three  factors 
make  the  time  ripe  for  a  low-power  digital  ser- 
vice. Why  six  meters?  According  to  Stoner. 
MOut  of  400,000  radio  amateurs  in  the  United 
States,  less  than  1,000  are  active  in  the  six- 
meter  band."  He  goes  on  to  state  that,  due  to 
the  potential  for  interference  to  TV  Channel  2, 
nearly  all  amateur  operation  is  in  the  tower  2 
MHz  of  the  amateur  band  (50-52  MHz).  It  is 
the  band  from  52  to  54  MHz  that  Don  wants  to 
use  for  the  new  service.  The  technical  specifi- 
cations for  the  PDRS  are  very  stringent  and 
specific:  1  Watt  maximum  transmitter  output, 
use  of  only  vertical  antennas,  and  prohibition 
of  remuneration  are  a  few  of  the  details  that 
are  laid  out  in  the  document.  The  channel 
usage  would  be  very  simitar  to  our  own  pack- 
et-radio system,  with  only  one  channel  being 
occupied  by  multiple  stations  using  collision- 
avoidance  schemes.  Is  it  really  time  for  a  digi- 
tal Citizens  Band?  I  say  it  is.  The  ARRL's 
"Super  Novice"  ticket  will  fill  a  void  in  the 
amateur  structure,  but  a  new  license-free 
computeMo-computer  allocation  is  some- 
thing that  millions  of  telecommunicating 
Americans  are  hungry  for,  The  FCC  has  as- 
signed Stoner's  petition  RM-524 1 


FEMA  Fans 


A  PAIR  OF  HAMS  from  the  Westchester  (NY) 
Emergency  Communications  Association  re* 
cently  tet  their  governmenl  know  just  how  im- 
portant amateur  radio  can  be  in  a  disaster 
Rich  Moseson  N2BFG  and  Don  Storm 
K2MQR  spoke  before  a  disaster-prepared- 
ness seminar  sponsored  by  the  Federal 
Emergency  Management  Agency.  The  talk  in- 
cluded a  videotape  of  hams  performing  emer- 
gency communications  during  disasters  in 
California,  and  a  handout  containing  names 
and  telephone  numbers  of  local  amateur 
emergency  personnel.  Several  seminar  par- 
ticipants claimed  that  the  duo's  presentation 
was  '"the  most  interesting  and  educational  of 
the  day. 


pi 


Looking 


ing  World  War  II,  it's  reunion  time*  Get  in  touch 
with  one  of  these  fellows  for  details:  Bob  Irons 
W9CSJ,  Bill  Eiler  K90IW,  Ted  Werling 
WA90PJ,  Paul  Baumgarte  WD8RJR,  Chuck 
Cohen  W2FQ,  Art  Masters  N4LZX,  Bill  Ut- 
bright  W9LLQh  or  John  Fisher  W1CLF. 


CQ  Ma  Bell 


WE  MISSED  THE  BOAT  on  the  no-code  li- 
cense, but  New  England  Telephone  was  not 
so  myopic!  If  you  live  in  the  Worcester,  Massa- 
chusetts, calling  area,  you  can  dial  Phone-A- 
Friend.  This  is  an  experimental  service  in  this 
exchange  which  lets  you  dial  a  number  and  be 
connected  with  up  to  five  other  callers  At  ran- 
dom, Sound  familiar?  There  are  separate 
numbers  for  '"juvenile"  and  "adult"  conversa- 
tions. Sort  of  tike  the  difference  between  2m 
and  160m.  And  who  knows?  If  this  experiment 
is  successful,  AT&T  may  expand  it  to  cover 
the  entire  country — and  well  finally  get  our 
no-code  ticket. 

Another  Celeb 

JOINING  THE  GROWING  LIST  of  ham 

celebrities  is  Italian  President  Franscesco 
Giuseppi  Cossigna  I0FGC. Other  dignitaries 
include  Barry  Goldwater  K7UGA.  Indian 
Prime  Minister  Rajiv  Ghandi  VU2RG,  and  Jor- 
dan's King  Hussein  JY1 .  Wouldn't  it  be  great 
to  get  alt  of  these  folks  together  in  one  place?  I 
would  love  to  see  the  Prime  Minister  with  an 
HT  on  his  belt  and  a  Dayton  Hat-tenna  on  his 
head. 

My  call  sign ,  eh? 

MANY  CANADIAN  AMATEURS  have  been 
asked  by  the  Department  of  Communications 
to  give  up  their  Q-signal  suffixes.  While  the 
letters  received  by  stations  such  as  VE7QST 
are  requests,  not  orders,  the  DOC  has  stated 
that  they  will  no  longer  issue  calls  with  O-sig- 
nal  suffixes. 


Tick  Took 


IF  YOU  WERE  STATIONED  with  the  14th 
A  ACS  Squadron  headquartered  in  Cairo  dur- 


THE  CANADIAN  DOC  is  also  moving  right 
along  with  their  plan  to  restructure  the  Canadi- 
an Amateur  Service.  According  to  a  report  in 
the  CRRL  News,  the  majority  of  VE  hams 
think  that  the  proposal  is  a  good  one  and  do 
not  see  the  no-code  license  as  a  detriment  to 
the  hobby.  Briefly,  the  proposed  structure  is 
this:  Three  amateur  certificates  (licenses)  will 
be  available.  Certificate  A  will  have  no  Morse 
proficiency  test.  Holders  will  be  given  all 
modes  on  frequencies  above  30  MHzt  with  a 
power  output  no  greater  than  250  Watts.  Also, 
Certificate  A  licensees  must  use  only  commer- 


cialfy-built  transmitters.  Passing  a  12-wpm 
Morse  test  will  upgrade  Certificate  A  to  Certifi- 
cate B.  which  adds  all  modes  on  frequencies 
below  30  MHz.  A  written  examination  on  ad- 
vanced electronic  theory  is  required  for  Certifi- 
cate C.  which  allows  the  holder  to  use  home- 
brew equipment,  transmit  with  up  to  1,000 
Watts  output,  and  become  a  license  holder  for 
repeater  and  remote  stations. 

Where  Am  I? 

THE  TOP  SECTION  of  our  Top  Band  is  no 
longer  exclusively  an  amateur  allocation.  In 
order  to  provide  additional  spectrum  for  radi- 
olocation systems  that  may  be  displaced  by 
an  expanded  AM  broadcast  band,  the  FCC 
has  given  those  systems  primary  status  on  the 
band  from  1 900  to  2000  kHz,  Amateur  stations 
may  use  this  segment  on  a  non-interference, 
shared  basis  and  cannot  expect  protection 
from  radiolocation  signals.  It's  not  as  bad  as  it 
sounds,  though,  since  the  locators  will  be  us- 
ing spread-spectrum  techniques;  We  may  not 
even  know  they  are  there.  Also,  the  FCC  is  not 
accepting  applications  for  the  new  allocation 
until  July  of  1967. 

Form  Format 

DON'T  USE  any  FCC  Form  61 0s  issued  prior 
to  June,  1984,  to  apply  for  an  amaleur*radio 
license.  If  you  do,  the  Commission  will  simply 
return  your  applications  with  a  request  to  use 
the  proper  form,  You  can  get  copies  of  the  new 
paperwork  from  your  regional  VEC,  your  near- 
est FCC  Field  Office,  or  the  FCC  Consumer 
Assistance  Branch.  Private  Radio  Bureau t 
Gettysburg  PA  1732$. 

Bugged  Beads 

THE  LAST  THING  a  guy  wants  to  worry  about 
is  his  beads,  right?  Well,  start  worrying]  CCS 
Communication  Control,  Inc.  recently  dis- 
covered worry  beads  which  contain  an  ultra- 
miniature  radio  transmitter.  In  the  Middle 
East,  worry  beads  are  ubiquitous— they  are 
carried  to  business  meetings,  while  traveling 
or  dining,  and  so  on.  CCS  was  called  into 
action  by  a  gentleman  whose  business  deal- 
ings were  somehow  being  leaked  to  his  com- 
petitors, What  the  company  found  was  two 
sets  of  beads  with  a  tiny  transmitter  and  a 
battery  built  into  the  largest  bead;  the  trans- 
mitter had  a  range  of  about  one  kilometer. 


QRV 


DON'T  FORGET  to  send  in  your  news  items 
and  photographs!  Mail  them  to  73  Magazine, 
WGE  Center,  Peterborough  HH  03458,  Attn: 
QRX. 
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NewFL-4UHF 
Helical  Resonators 

Installed  in  Rcvr* 

or  FL-4H  Preselector  Unit 


Spectrum  Repeater/Link 
Beards  &  Sub-Assemblies 

These  are  professional  "Commercial  Grade"  Units— Designed  for  Extreme 
Environments  (-30  to  60°  CJ  All  Equipment  Assembled  &  Tested. 


COMPLETE  SHIELDED  RCVR.  ASSY. 
VHF  &  UHF  Receiver  Boards 
SCR200A-VHF    SCR450A-UHF 

•  Totally  Advanced  £>*i/yn.r 
8    Pole    Front    End    Fiir      4     wide    dynamic 
fanoe  —  reduces    overload,   spurious   Reap    & 
Intermod, 

Sens.  0.25  jiV/T2dB  SINAD  typ. 
Sel   <6d£  <U    £  65  KHz     13Q0B  &    ±30KH*  |8 
Pole  Crystal  ♦  *  Pole  Ceramic  Fltrs 
"S  Meter",  Discriminator  &  Deviation  Mtr.  Outputs! 

|*E«c    audio  QuaMy'  Fasl  squelch1  wruOOOVo 
Crystal  rSwp»r  SnerjT  tf  Fttr  also  a** 

Complete  Receiver  Assemblies 

•  Rcvr.  Bd.  mounted  In  shielded  housing 

•  Completely    asmbid    &    tested,    w/F  T    caps. 
S0239  conn 

•  As  used  In  ttw  SCR  lOOQ720QuX  Ready  to  drop  Into 
your  system! 

•  UHF  Rcvr.  Assy.  Now  Available  w/Super 

Sharp  FL4  Helical  Resonators.  Greatly 
reduces  IM  &  "out  of  band"  Interference! 
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SCAP  Autopalch  Board 

•  Provides  ail  basic  autopattn  functions 

•  Secure  3  Digit  Access,  1  Auk  On-Qtt  function. 
Audio  AGC;  Built-in  t  imers  etc  Beautiful  Audio' 

•  0/1  inhibit  bd  also  available 

•  Write*ca)l  (or  details  and  a  data  sheet 

RPCM  Board 

•  Used  wiSCAP  board  lo  provide  'Reverse  Patch 

and  Land  Line  Conirol  Of  Repealer 

•  Includes  land  line    answering    circuiUy 

Lightning  Arrester  For  SCAP 

■  Gas  Discharge  Tube  shunts  phone  line 
surges  to  orourirj 

•  Handles  up  to  40.000  Amps? 

•  The  Best  device  aval  table  to  protect  Autopatch 
equipment  from  laming  damge,  SI  7.00  *  &U 
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For  10NI, 

2M, 
220  MHz, 

&  440  MHz 


UHF 

GaAsFET 
option 


Si* 


FL-4H 


Receiver  Front- End  Preselectors 

FL-6:  BHl  Q  Resonators  with  Lo- Noise 

Translslor  Amp  (2M  or  220  MHz) 
FL4H:  4HI  0  he  I  teal  resonators  &  Lo  Noise 
Tr.  Amp.  in  shielded  housing,  {420-470  MHz) 
Provides  tremendous  rejection  of  "out-ot-band"  signals  wt 
out  the  usual  toe*!  Can  often  be  used  instead  ol  large  ex- 
pensive cavity  filters 

1  Extremely  helpful  at  sites  with  many  nearby 
transmitters  to  "Hlt*f-ou!"  these  out -of  band  signals. 


□B 
•  ft  a 


SCR  500  VHF/UHF 
LINK/CONTROL  RCVR. 

•  SCR200A  or  SCR450A  rack  mounted 

•  Available  with  or  without  meters  and 
power  supply 


ID250ACWID 

&  Audio  Mixer  Board 


•  Improved!   Mow  includes  "audio  mute"  circuit  and 
''Emergency  Power'"  ID  option, 

•  4  input  AF  Mixer  1  Local  Mlc.  amp. 

•  PROM  memory— 250  bits/channel. 

•  Up  to  4  different  ID  channels! 

•  Many  other  features.  Factory  programmed, 

CTC100  Rptr.  COR  Timer/Control  Bd. 

•  Complete  solid  state  control  for  rptr  COR, " '  Hang  "  Timer, 
■TlmeOul  Timer.  TX  Shuldownffteset,  etc. 

•  Includes  inputs  4  oulpuls  for  panel  controls  &  lamps. 

Repeater  Tone  &  Control  Bds. 

For  SCR1000MOOO  &  CTC100/ID2SO  only 

•  TMRt  "Kerchunkar  Killed  or  "Time  Out  Warning 
Tone"  Bd. 

•  TRA-t  "Courtesy  Tone  Beeper1'  Bd. 

•  PSM-1  Power  Supply  Mod  Kit  replaces  Darlington 
pass  transistor  in  older  SCRtOOOMOOOs. 


Call  or  Write  for  Data  Sheets 


IMPROVED  SCT410B 
TRANSMITTER  ASSY. 

SCT110  VHF  Xmtr/Excltar  Board 

•  10  Wts   Output  100%  Duty  Cycle? 

•  Intinite  VSWR  proof 

•  True  FM  tor  exc.  audio  Quality 

•  Designed  specifically  for  continuous  rptr  service. 
Very  low  in   "white  noise.'" 

•  Spurious— .75  dB.  Harmonics— 60  d8 

•  With  .0005%  xtal. 

•  BA-30  30  Wt.  Amp  board  &  Heat  Sink, 

3  sec.  LP.  filter  &  reL  pwr.  sensor. 

•  BA75  75  Wt.  unit  also  available. 

SCT110  Transmitter  Assembly 
mSCTtiO  mounted  in  shielded  housing 

•  Same  as  used  on  SCR  1QOO&200GX 

•  Completely  assmbld.  w/F.T.  caps.  S0239  conn, 

•  10,  30,  or  75  Wt    uniL 

SCT  410B  UHF  Transmitter  Bd.  or  Assy. 

•  Similar  to  SCTl  10, 10  Wis,  nom 

mNow  includes  "on  board4*  propor- 
tional Xtai  Osc JOven  circuitry  for  very 
high  stability! 

•  BA  40  40W.  UHF  AMP.  BD,  &  HEAT 
SINK 


TTC300  TOUCH  TONE  CONTROLLER 

•  High  performance.  Super  versatile  design 

•  Uses  new  high  qualify  Xial  Controlled  Decoder 
IC.  w/high  immunity  to  falsing 

•  Decodes  all  16  digits 

■  3  ONfOFF  Functions  per  Main  Card.  Easily  ex- 
pandable to  any  no.  of  functions  w /Expansion 
Cards. 

•  Field  Programmable  via  plug-In  Coded  Cards 

•  Latched  or  pulsed  outputs;  many  unique  3-digit 
codes  available.  Nor  basically  1  digit  as  with 
competitive  units. 

•  Transfer  Switch  outputs  can  directly  trigger 
solid  stale  circuitry  or  relays,  etc.  for  any  type  of 
control  function. 

•  inierfaceabte  to  Auxiliary  Equipment 

•  Low  Power  Consumption  CMOS  Technology. 
5VOC  Input  Gold-plated  connectors. 


SPECTRUM  COMMUNICATIONS 


IOSS  W.  Q*rmantown  PK,  S3  •  Norrlstown,  PA  10403  •  (215)  631-1710  •  Telex  346-211 
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Dick  VV  Roitema  PAQSE 
v.d  Marckstraat  5 
2352  RA  Leiderdorp 
Netherlands 


Japan's  Hush-Hush  Rushbox 

These  units  were  ordered  destroyed  after  WWII,  but  a  few 

fell  into  the  hands  of  collectors.  Now,  after  40  years, 

PAQSE  analyzes  the  Imperial  Army's  secret  radio. 


Communication  equip- 
ment used  by  the  Allied 
forces  during  WWII  has  be- 
come well-known  among 
amateurs,  no  doubt  because 
enormous  amounts  have 
been  sold  by  war-surplus 
shops  for  decades  after  the 
war  ended  Quite  different  is 
the  situation  for  German 
war-surplus  material,  even 
here  in  Europe  near  to  the 
source  of  it.  The  explanation 
is  that  the  Allied  command- 
ers were  ordered  to  destroy 
all  German  war  equipment 
that  was  found  after  the  sur- 
render in  May,  1945.  Some 
communication  equipment 
escaped  demolition,  how- 
ever, and  now  rests  in  mu- 
seums and  with  collectors 
all  over  the  world. 

Whether  a  similar  order 
was  issued  for  Japanese  war- 
time equipment  is  unknown 
to  me,  but  the  fact  is  that 
very  few  of  those  items 
found  their  way  to  collec- 
tors. This  is  true  in  Europe,  at 
least  but  I  think  the  situa- 
tion is  not  much  different  in 
the  States.  So  it  was  with 
considerable  joy  that  I  ac- 


cepted a  very  special  birth- 
day present  from  an  old 
radio  friend,  Ber  van  Don- 
geren  PA0DON:  the  Japa- 
nese portable  transmitter- 
receiver  pictured  in  Photo  A. 
The  radio  carries  a  wiring 
diagram  on  the  inside  of  the 
lid  (Photo  B),  but  how  it  was 
used  remained  obscure  until 
additional  information  was 
provided  by  Akira  Kobay- 
ashi  JA1JIX,  The  type  num- 


ber of  the  radio  is  94-6.  It  was 
meant  for  use  by  the  infan- 
try, but  found  a  variety  of 
applications  due  to  its  sim- 
ple operation.  Communica- 
tion distance  is  given  as  2 
kilometers, 

Frequency  is  continu- 
ously variable  in  three  sub- 
bands  between  25  and  45,5 
MHz  Power  during  trans- 
mission came  from  a  hand- 
cranked  generator,  provid- 


Photo  A.  Japanese  WWII  transceiver  with  hand-cranked 
generator  used  when  transmitting. 

73  for 


ing  3  volts  at  0.35  Amps  and 
135  volts  at  30  milliamps. 
On  receive,  power  came 
from  batteries  for  3  and  1 35 
volts  The  antenna  was  an  L- 
type:  1.4m  horizontal  and 
0,65m  vertical. 

Someone  who  can  read 
Japanese  characters  told  me 
that  the  engraving  on  the  lid 
says  the  radio  was  manufac- 
tured by  Takanashr  in  June, 
1940.  In  red  characters  it 
says  "Secret/' 

As  compared  to  the  so- 
phistication of  the  modern 
Japanese  sets  that  dominate 
the  market,  the  model  94  ra- 
dio is  simplicity  itself.  There 
is  only  one  tube,  a  double 
triode  The  circuit  is  one  that 
was  very  popular  with  ama- 
teurs for  56-MHz  work  in  the 
early  thirties.  Indeed,  the  cir- 
cuit could  have  been  taken 
straight  from  QST  or  an 
ARRL  Handbook  of  that  pe- 
riod. As  a  receiver,  one 
triode  is  a  superregenerative 
detector  and  the  other  an 
audio  amplifier.  On  trans- 
mission the  first  triode  be- 
comes a  self-excited  one- 
stage  transmitter,  anode- 
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Photo  B„  Top  view  of  the  radio.  Inside  the  lid  are  the  circuit 
diagram  and  frequency  calibration  curves  for  the  three 
ranges.  On  the  radio,  top  row  left  to  right:  tuning  capacitor 
C5  (see  Fig.  4),  frequency  range  switch  S1,  top  of  the  tube, 
and  antenna-current  meter.  Bottom:  filament-current  con- 
trol R2f  variable  grid  leak  R1,  and  jacks  for  two  handsets. 


modulated  by  the  second 

triode, 

Older  readers  no  doubt 
will  remember  the  superre- 
generative  receiver  or  "rush- 
box."  But  to  the  younger 
generation  this  electronic 
marvel  may  be  new.  So  we 
start  with  an  explanation  of 
this  remarkable  type  of  re- 
ceiver, invented  by  that 
American  genius  Major  E.  K 
Armstrong,  who  presented 
the  system  in  1922.  (Arm- 
strong also  gave  the  world 
the  superheterodyne  re- 
ceiver and  the  system  of  fre- 
quency modulation  for  VHF 
broadcasting!) 

The  Rushbox  Explained 

As  mentioned,  the  super- 
regenerative  receiver  was 
very  popular  for  reception 
on  VHF  and  UH  F  in  the  early 
thirties.  To  explain  the  prin- 
ciple, 1  therefore  quote  the 
ARRL  Radio  Amateur's 
Handbook  of  1936,  Fig,  1 
was  taken  from  that  source. 

First,  a  "normal"  triode 
with  a  grid  detection  and  re- 
generation (positive  rf  feed- 
back) is  explained.  The 
Handbook  then  carries  on  as 
follows: 

'The  limit  to  which  regen- 
erative amplification  can  be 
carried  is  the  point  at  which 
the  tube  starts  to  oscillate,  be- 
cause when  oscillations  com- 
mence, further  regenerative 


amplification  ceases.  To 
overcome  this  limitation  and 
give  still  greater  amplifica- 
tion, the  superregenerative 
circuit  has  been  devised.  Es- 
sentially, the  superregenera- 
tive detector  is  similar  to  the 
ordinary  regenerative  type 
but  with  a  low,  but  super-au- 
dible(aboveaudibiHty)signal 
introduced  in  such  a  way  as 
to  vary  the  detector's  operat- 
ing point  at  a  uniform  rate.  As 
a  consequence  of  the  intro- 
duction of  this  quench  or  in- 
terruption  frequency  the 
detector  can  oscillate  at  the 
signal  frequency  only  when 
the  operating  point  is  in  a  re- 
gion suitable  for  the  produc- 
tion of  oscillations.  Because 
the  oscillations  are  con- 
stantly being  interrupted,  the 
signal  can  build  up  to  relative 
tremendous  proportions,  and 
the  superregenerative  detec- 
tor therefore  is  extremely  sen- 


SQURCl 

QUENCH  *fltou£»»c* 


Fig.  1.  An  elementary  super- 
regenerative  circuit  as 
shown  in  the  ARRL  Radio 

Amateur's  Handbook  of 
1 936. 


Photo  C  At  the  right  center  transmit/receive  switch  52; 
above  it,  switch  S3  to  interrupt  the  microphone  circuit 
when  using  telegraphy.  Behind  $2,  the  Morse  "key"  can  be 
seen.  At  the  bottom,  the  cable  to  the  generator  is  plugged 
fa  Inside  the  radio,  transformer  Tl  is  fastened  to  the  bot- 
tom. Microphone  transformer  12  is  in  a  screened  box  below 
S2.  The  two  round  coils  below  filament-control  R3  are  L4 
and  L5,  the  tuning  coils  for  the  quenching  oscillation. 


sitive.  An  elementary  form  of 
a  superregenerative  circuit  is 
shown  in  [the  illustration]. 
Superregeneration  is  rela- 
tively difficult  to  attain  at 
ordinary  frequencies,  and 
does  not  possess  the  prop- 
erty of  discriminating  be- 
tween signals  of  different 
frequencies  characteristic 
of  other  types  of  defec- 
tors—  in  other  words,  the  se- 
lectivity is  poor,  For  this 
reason  the  superregenera- 
tive circuit  finds  its  chief 
field  in  the  reception  of  ul- 
tra-high-frequency signalsr 
for  which  purpose  it  has 


proved  to  be  eminently  suc- 
cessful/' 

We  can  go  a  bit  further 

into  the  theory  by  looking  at 
Fig  2.  Here  is  shown  how  the 
signal  in  the  tuned  circuit 
grows  exponentially  from  a 
starting  voltage  (Vjn)  to  a 
maximum  voltage  (Vmax). 
Vmax  depends  on  the  anode 
voltage  and  maximum  an- 
ode current  the  circuit  al- 
lows to  flow.  When  the 
voltage  in  the  tuned  circuit 
is  higher  at  the  moment  the 
quenching  signal  makes  the 
detector  oscillate,  the  Vmax 
level  is  reached  sooner,  as 
shown  in  Fig.  2  for  a  starting 


Vwt 


OSClLLAT   ' 
VOLTAGE 


BIAS   VOLTS 


Fig.  2.  Oscillating  voltages 
in  the  superregenerative  re- 
ceiver ensuing  from  two 
starting  levels,  Vm  and  V*m 
respectively,  and  finally 
building  up  to  the  same  volt- 
age. Vm3x.  Lower  section: 
Bias  voltage  as  dependent 
on  time,  caused  by  the 
quenching  oscillator.  In 
reality  the  voltage  is  not  rec- 
tangular but  sinusoidal. 


Fig.  3.  Received  signal,  an 
amplitude-modulated  car- 
rier, and  the  variation  of  the 
rectified  current  through  the 
tube.  Starting  from  the  am- 
plitude of  the  recieved  sig- 
nal, the  signal  builds  up 
during  interval  7  and  stays  at 
the  maximum  level  during 
interval  2,  The  sum  of  inter- 
vals 7  and  2  is  t,  the  period  of 
the  quenching  signal. 


10     73  for  Radio  Amateurs  ■  March,  1986 


Fig.  4.  Circuit  diagram  of  radio  type  94-6,  The  transmit/receive  switching  is  somewhat  sim- 
plified. 


voltage  of  V'm.  The  mo- 
ment the  signal  decays  is 
also    governed    by    the 

quenching  signal,  but  inde- 
pendent of  the  starting  sig- 
nal, So  the  total  surface  that 
is  hatched  in  the  illustration 
varies  with  the  magnitude  of 
the  voltage  on  the  tuned  cir- 
cuit at  the  beginning  of  each 
quenching  cycle. 

As  the  rf  signal  is  rectified 
in  the  detector  valve,  the 
hatched  area  is  also  a  mea- 
sure for  the  anode  current 
This  principle  is  further 
worked  out  in  Fig.  3,  which 
depicts  an  amplitude-modu- 
lated grid  of  the  detector 
The  part  of  the  quenching 
cycle  during  which  oscilla- 
tions build  up  has  the  dura- 
tion t.  So  with  intervals  of  t 
seconds,  the  anode  current 
builds  up  as  shown  in  the  up- 
per part  of  Fig.  3. 

The  buildup  follows  an 
exponential  law.  (For  sim- 
plicity, the  decay  is  shown  as 
instantaneous  at  the  end  of 
each  interval  J  So  t  is  divided 
into  a  period  "1"  during 
which  the  signal  increases 
and  an  interval  "2"  in  which 
it  stays  constant  It  is  shown 
clearly  that  the  area  which  is 
a  measure  for  the  anode  cur- 
rent follows  the  modulation 
envelope  of  the  received  sig- 
nal So  in  the  anode  currrent 


of  the  superregenerative  de- 
tector we  find  the  audio  that 
was  transmitted.  When 
there  is  no  signal  voltage  in 
the  tuned  circuit  there  still  is 
thermal  noise,  which  is  am- 
plified in  the  same  way  as  a 
signal  voltage. 

This  explains  the  hissing 
noise  that  is  so  characteris- 
tic of  the  superregenerative 
receiver— lovingly  called  a 
rushbox  by  amateurs  of  the 
thirties.  As  soon  as  a  re- 
ceived signal  overrides  the 
noise  sufficiently,  the  hiss- 
ing sound  disappears  In  that 
respect,  tuning  a  rushbox  is 
very  similar  to  tuning  a  mod- 
ern FM  receiver  with  the 
squelch  turned  off.  The  fact 
that  circuit  noise,  perhaps  a 
microvolt  or  so,  is  amplified 
to  the  full  output  level  of  a 
volt  or  more  in  the  anode  cir- 
cuit indicates  the  enormous 
gain,  which  can  be  of  the  or- 
der of  a  million  times.  And 
that  in  a  single  stage! 

In  this  respect  the  super- 
regenerative receiver  is  a 
real  marvel,  but  there  is 
more.  The  receiver. features 
very  good  automatic  gain 
control  (age)  so  that  all  sta- 
tions are  reproduced  at  al- 
most the  same  level. 
Suppression  of  impulse 
noise  is  excellent,  too.  This  is 
a  very  desirable  feature  on 


VMF,  where  automobile  ig- 
nition noise  can  be  very 
troublesome,  Nowadays 
every  car  has  good  suppres- 
sion, but  before  WWII  this 
was  more  the  exception 
than  the  rule. 

So  it  seems  that  the  rush- 
box  has  only  desirable  fea- 
tures. Are  there  no 
disadvantages  then?  Sure  — 
selectivity  is  very  poor,  as  al- 
ready indicated  by  the 
Handbook,  But  even  this 
might  be  called  an  advan- 
tage: The  superregenerative 
receiver  often  was  used  in 
conjunction  with  very  sim- 
ple, self-excited,  single-stage 
transmitters.  These  have 
very  poor  frequency  stabil- 
ity- So  poor  that  the  signals 
from  these  transmitters  on 
VHF  are  mostly  unreadable 
on  a  superheterodyne  re- 
ceiver No  problem  for  the 
rushbox!  Its  passband  is  so 
wide  that  these  signals, 
which  swing  all  over  the 
place,  are  coped  with  easily. 

Now  that  we  have  re- 
freshed our  knowledge  on 
this  remarkable  invention  by 
Major  Armstrong,  it  is  time 
to  return  to  our  Japanese 
transceiver 

Circuit  Analysis 

The  circuit  diagram  on 
the  inside  of  the  lid  faded  so 


much  over  the  years  that  I 
was  unsuccessful  in  making 

a  satisfactory  photographic 
reproduction,  so  the  circuit 
was  redrawn  for  Fig.  4  (For 
the  sake  of  clarity,  the  trans- 
mit/receive  switching  is 
somewhat  simplified.)  This 
switch  is  visible  in  Photos  A 
and  C 

It  is  a  classic  telephone 

keyswitch  with  three  posi- 
tions. In  the  middle  position, 
the  set  is  turned  off.  The 
lower  position  activates  the 
receiver  and  the  upper  posi- 
tion activates  the  transmit* 
ter.  If  both  the  hand 
generator  and  batteries  are 
connected,  the  transmit/re- 
ceive switch  automatically 
selects  the  batteries  for  re- 
ception and  the  generator 
for  transmission.  (These  fea- 
tures are  deleted  in  Fig  4J  S2 
is  the  T/R  switch  with  only 
two  positions  shown,  T  for 
transmit  and  R  for  receive. 

The  radio  is  tuned  by  coils 
L1,  L2,  L3,  and  variable  ca- 
pacitor C5.  The  frequency 
range  is  25-45.5  MHz,  and 
this  is  divided  into  three  sub- 
bands  selected  by  SI .  On  the 
lowest  range,  all  three  coils 
are  used;  on  the  middle 
band,  L1  is  short-circuited, 
and  on  the  highest  band, 
both  L1  and  L2  are  short-cir- 
cuited so  that  only  L3  re- 
mains. The  coils  are  three 
separate  ones  on  formers 
that  can  be  seen  in  Photo  D. 
Each  coil  is  divided  into 
equal  halves,  A  and  B.  Two 
antennas  can  be  used,  indi- 
cated as  ANT1  and  ANT2. 
Perhaps  one  was  meant  as 
an  antenna  and  the  other  as 
a  counterpoise?  A  thermo- 
couple ammeter  indicates 
current  in  A  NT.  2. 

Let  us  now  look  at  the  cir- 
cuit when  the  radio  is  used 
as  a  superregenerative  re- 
ceiver. S2  is  in  position  R. 
The  left  triode  is  the  detec- 
tor. C6  is  the  grid  capacitor 
and  R1  is  the  variable  grid 
leak.  But  where  is  the 
quenching  signal  coming 
from?  From  the  same  triode, 
playing  a  double  role.  It  os- 
cillates at  the  receive  fre- 
quency and  the  quenching 
frequency  at  the  same  time! 
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Photo  D.  At  the  right,  tuning  capacitor  C5,  and  around  it 
coih  L\,  L2f  and  L3.  Left  of  the  tube,  the  connectors  for  two 
antennas  (or  antenna  and  counterpoise},  and  at  the  extreme 
left,  the  Morse  key. 


The  Japanese  designers 
surely  used  a  clever  trick 
here. 

I  did  not  explain  why  coils 
L1,  L2,  and  L3  were  split  into 
halves.  The  reason  will  be- 
come clear  now  The  A  and 
B  parts  of  the  coils  are  con- 
nected via  C2,  which  has  a 
very  low  reactance  at  rf,  so 


that  for  the  receive  fre- 
quency the  coils  can  be  con- 
sidered as  directly  connect- 
ed. L4  and  L5  are  closely 
coupled,  as  can  be  seen  in 
Photo  C,  top  left.  They  act  as 
one  coil  with  a  center  tap. 

C2,  L4,  and  L5  form  a 
tuned  circuit  As  the  center 
tap  is  grounded  via  CI,  and 
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grid  and  anode  of  the  triode 
are  connected  to  both  ends 
of  the  circuit,  the  whole 
thing  forms  a  Hartley  oscil- 
lator that  happily  swings  at 
around  29  kHz  (according  to 
my  measurement).  So  that  is 
the  quenching  signal. 

The  adjustment  for  opti- 
mum results  as  a  superregen- 
erative  detector  is  always  a 
bit  critical,  and  this  one  is  no 
exception.  Both  R1  and  fila- 
ment-current control  R2 
have  to  be  readjusted  when 
the  frequency  has  been 
changed  more  than  a  little, 
to  obtain  the  familiar  rush- 
ing noise.  The  audio  signal  in 
the  anode  current  is  taken  to 
the  grid  of  the  second  triode 
via  T1.  The  amplified  signal 
goes  to  the  phones.  Two  of 
these  can  be  connected  to 
the  radio,  and  they  are  in  the 
form  of  handsets  that  also 
carry  the  microphone. 

Now  we  switch  to  trans- 
mit by  moving  S2  to  position 
T.  The  left  triode  becomes  a 
self-excited  transmitter,  an- 
ode-modulated by  the 
triode  at  the  right.  S2A  short- 
circuits  grid  leak  R1.  So  the 
transmitter  tube  operates 
without  bias.  This  is  rather 
unusual,  but  some  reflec- 
tion brought  me  the  proba* 
ble  explanation,  The  quench 
signal  has  to  be  stopped  on 
transmission  without  inter- 
rupting the  rf  oscillation. 
This  is  surely  effected  by 
short-circuiting  R1,  Choke 
L6  has  a  very  low  reactance, 
almost  zero  Ohms,  for  the 
relatively  low  quench  fre- 
quency of  29  kHz  — so  oscil- 
lation is  impossible.  For  the 
transmit  frequency,  L6  has  a 
high  reactance  and  does  not 
prevent  rf  oscillation, 

The  primary  winding  of 
T1  now  becomes  the  modu- 
lating choke;  through  it 
flows  the  anode  current  of 
both  triodes  (Heising  modu- 
lation), R3  feeds  a  bit  of  sig- 
nal  to  the  phones  for 
sidetone.  Switch  section 
S2D  connects  the  grid  of  the 
right  triode  to  microphone 
transformer  T2.  The  micro- 
phone is  of  the  carbon  type 
that  requires  a  dc  current. 
This  comes  from  the  3-V  bat- 


tery and  flows  via  the  pri- 
mary winding  of  T2, 
switches  S3  and  S2C,  and  via 
the  mike  back  to  the  battery. 
Negative  bias  for  the  au- 
dio triode  is  provided  by  re- 
sistor R4,  shunted  by  C10  for 
audio  frequency  signals.  Re- 
turn current  from  the  135-V 
battery  flows  through  R4 
and  so  provides  a  voltage 
that  is  negative  with  respect 
to  ground.  Instead  of  tele- 
phony,  tone-modulated  te- 
legraphy could  also  be  used 
with  the  radio  [mode  A2Af 
formerly  A2)  For  this  mode, 
the  microphone  circuit  is 
opened  by  S3  (in  Photo  C  vis- 
ible above  the  transmit/re- 
ceive switch).  The  Morse 
"key"  is  the  black,  round 
knob  to  the  right  of  the 
transmit/receive  switch  in 
that  photo.  When  the  key  is 
worked,  the  key  contact 
connects  the  secondary  of 
Tl  to  C8  and  C9,  as  shown  in 
Fig.  4,  This  causes  af  feed- 
back and  the  right  triode 
generates  an  audio-fre- 
quency note  that  modulates 
the  transmitter. 

Mechanical  Construction 

The  radio  is  built  like  the 
proverbial  battleship.  As  the 
pictures  show,  every  com- 
ponent is  bolted  to  the 
frame.  Each  part  carries  a 
number  that  is  also  used  in 
the  circuit  diagram  and  the 
parts  list  on  the  inside  of  the 
lid.  Obviously,  the  designers 
had  servicing  very  much  in 
mind. 

The  radio  slides  into  a 
metal  box.  How  this  was  car- 
ried is  not  clear,  but  most 
likely  it  was  in  a  canvas 
cover  with  the  necessary 
straps  for  slinging  it  over  the 
shoulder  or  fastening  to  the 
soldier's  belt.  As  Photo  A 
shows,  the  generator  has  a 
canvas  strap,  Not  shown  are 
pairs  of  metal  hooks  that 
slide  outwards  at  the  bot- 
tom of  the  generator.  These 
obviously  are  meant  for 
hooking  the  machine  to  the 
belt —one  pair  for  the  right- 
handed  soldier,  the  other  for 
the  left-handed  one,  Crank- 
ing the  generator  is  not  an 
easy  job— so  transmissions 
will  be  kept  brief! 
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NEW  24  Page 

Buyer's  Guide 
With  Guaranteed 
Lowest  Prices 

•Explains  all  about  FREE  100 
channel  Satellite  TV  and  how 
to  shop  for  an  earth  station! 

•Lists  GUARANTEED 
LOWEST  PRICES... we  will 

not  be  undersold,  save  30-50% 
over  local  dealer  prices! 

•Tells  how  to  easily  and  quickly 
lnstall-Your-Own  earth  station 
and  save  $400  or  more! 

•Shows  how  to  demonstrate  and 
sell  earth  stations  from  your 
home  and  earn  extra  money! 

unlden 

OALCQA 


The  new  S  ATM  AN  Bnyti'i  Guide  u  i  ntmsity  f«  any 
prospective  Of  current  earth  Walton  owner  who  warns  to 
save  big  money  on  name  brand  satellite  products  and 
also  earn  *ome  extra  money.  Buy  direct,  Do-lt- 
Yoitrsdf,  and  save  with  S  ATM  AN,  Toll  free  ordering, 
no  sales  tai  (1L  only),  major  credit  cards  accepted ,  huge 
tn-s*ock  mventofieii  available,  and  ful  UPS  shipping 
anywhere  in  L'.S  Check  with  SATMAN  before  you 
buy .. .  We  till  not  ft*  undmold!  Call  ttatr  f«  your  free 
24  p?uk  SATMAN  Buyer's  Guide. 

1-800-4-SATMAN 

)•  309492-93  82  lllinoii 
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And  because  it  is  inherently 
resonant,  the  KD14-HWcan 
also  be  easily  remoted  with  a 
length  of  coax. 

The  KDH's  flexible,  easy- 
to-get-along-with  radiating 
element  measures  a  scant  12 
inches.  At  the  base  is  a  3  ft 
inch  impedance  transformer 
that  gives  added  strength. 

The  KD 14  half- wave  series 
is  also  available  in  a  collapsa- 
ble 2-meter  version. 

Cut  your  losses  and 
improve  your  gain  when 
you  operate  with  the  new 
Lateen  UHF  KuLDUCKlE® 
KD14-HW,  with  no-nonsense 
warranty.  You  can  see  it  at 
your  favorite  amateur  dealer. 

*For  units  with  BNC  output. 


Lor  sen  Antennas 

The  Amateur's  Professional" 

See  your  favorite  amateur  dealer  or  write  tor  a  free  amateur  catatog. 

IN  USA  La/sen  Eteclmo^s  IhC  /11611NE  50mA*e  /PO  &>*  1799 /Vancouver  WA  98668 '20tV5 73-2722 
IN  CANADA  Canadian  LareenEtetfiwiicsattl  / 149  ifltesr  6th  Awe  'Vancouver.  BC  V5¥  IK3-G04-B72-S517 

LAHSEN*  KiiLROO*  ANO  KuLDUCKlE*  Aft£  REGISTERED  TRADEMARKS  OF  LARSEN  ELECTRONICS.  INC 


Portable  radios  can  be  a 
tradeoff.  In  return  for  mobility 
you  get  loss  of  performance. 

Well  now  you  can  cut  your 
losses  significantly.  All  you 
need  is  the  new  Larsen  UHF 
KuLDUCKlE®  KD14-HW 
half-wave  antenna?  It's  a 
mouthful  but  it'll  do  your  ears 
a  lot  of  good. 

Because  it's  half- wave,  the 
KD14-HW  is  fully  resonant 
despite  the  poor  ground 
plane  portables  are  faced 
with.  Under  ideal  ground 
plane  conditions,  it  delivers 
performance  equal  to  a  full 
quarter-wave.  And  that's  a 
powerful  improvement  over 
most  portable  antennas! 


"When  You  Buy,  Say  7$ 


*t 
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MFJ  24  HOUR 
LCD  CLOCKS 

Thftti  MFJ  24  hour  clocki  mafce 
your  DXing.  contesting,  logging 
ahd  SKEDing  easier,  mare  precise. 

Read  both  UTC  and  local  time 
at  a  glance  with  the  MFJ-108. 
$19.96,  dual  clock  that  displays 
24  and  12  nour  time  simultaneously, 
Or  choose  the  MFJ-107,  $9.95 
single  clock  for  24  hour  UTC  time. 

Both  are  mounted  in  afcrushed  aruminum  frame, 
feature  huge  eaiy-to-iee  5/8  Inch  LCD  numerals 
and  a  sloped  face  that  manes  reading  acros$-the- 
shack  easy  and  pleasant. 
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MFJ 


*    ri. 


HOUR  DUAL  LCD  CLOCK 


MODI  l  W>*  J   TM 
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Hf         HOUR  LCD  CLOCK 


RTTY/ASCII/AMTOR/CW  mfj-1229 
COMPUTER  INTERFACE  $179.95 


i 
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tu-.r 
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Everything  you  nttd  It  Included  for  tending  tnd 
raeeMng  RTTY/ASCII/CW  on  i  Commodore  64 
or  VIC-20  ind  your  ham  rig.  You  get  MFJ's  most 
advanced  computer  interface,  software  on  tape 
and  at!  cables.  Just  plug  in  and  operate. 

The  MF  J-1229  Is  •  ganeral  purpose  computer  in- 
terface that  will  never  be  obsolete.  An  internal 
DIP  switch,  TTL  and  RS-232  ports  lets  you  adapt 
the  MFJ-1229  to  nearly  any  noma  computer  and 
even  operate  AMTOR  with  appropriate  software. 

A  crosshair  "scope"  LED  tuning  array  makes 
accurate  tuning  fast,  easy  and  precise. 

You  can  transmit  both  narrow  (170  Hz)  and  wide 
(850  Hz)  shift  while  the  variable  shift  tuning  lets 
you  copy  any  shift  (100-1000  Hz)  and  any  speed 
(6-100  wpm,  0-300  baud  ASCII}, 

Automatic  threshold  correction  and  sharp  multi- 
pole  active  filters  give  good  copy  under  severe 
QRM.  weak  signal  and  selective  fading. 

There's  an  FM  (limiting)  mode  for  easy  trouble 
'free  tuning  that's  best  for  general  use  and  an 
AM  (non-limiting j  mode  that  gives  superior  per- 
formance under  wean  slgnate  and  heavy  QRM. 

A  handy  Normal/Reverse  switch  eliminates  re- 
tuning  while  checking  for  inverted  RTTY. 

An  antra  sharp  800  Hz  CW  filter  reafly  separates 
the  signals  for  excellent  copy, 

12/?  i  W/i  x  6  Inches.  Uses  floating  IB  VDC  or 
110  VAC  with  MFJ-1312,  J9,9S. 

MFJ  PORTABLE  ANTENNA 

MFJ's  Portable  Antenna  lets  you  operate  40, 30, 
20, 18, 15. 12.  to  meters  from  apartments,  motels, 
camp  sites,  vacation  spots,  any  electrically  clear 
location  where  space  for  full  size  antenna  is  a 
problem, 

A  telescoping  whip  (extenj 
on  self-standing  hVi  x  gv* 
case.  Built-in  antenna  tunerlield  strenght  meter. 
50  feet  coax.  Complete  mu!|-bahd  portaole  an- 
tenna system  that  you  can  fte  near  lyanywhere* 
300  watts  PEP. 

MFJ-1621 

$79.95 


54  in.)  is  mounted 
VA  inch  Phenolic 


You  can  read  hour,  minute,  second,  month  and 
day  and  operate  them  in  an  attenuating  timeilate 
display  mode.  You  can  atso  synchronize  them  to 
WWV  for  split-second  timing.  Both  ate  quartz 
controlled  for  excellent  accuracy. 


They  are  battery  operated  so  you  don't  hate  to 
reset  them  aTter  a  power  failure,  and  battery 
operation  makes  them  suitable  for  mobile  and 
portable  use.  Long  life  battery  Included. 

MFJ-108  is  4V2X1X2  in.  MFJ-107  is  2tfx1x2  In. 


MFJ  ANTENNA  BRIDGE  mfj-wb 

Now  you  can  quickly  optimize  your      $79.95 
antenna  tor  peak  performance  with 
this  portable,  totally  lalf-tontalnad 
antenna  bridge  that  you  can  take  to 
your  antenna  site — no  other  equip- 
ment Is  needed. 

You  an  determine  if  your  antenna  is 
too  long  or  too  short,  measure  Its 
resonant  frequency  and  antenna 
resistance  to  500  ohms,  its  the 
easiest  and  most  convenient  way  to 
determine  antenna  performance  avail- 
able todaj  to  anyone.  There's  nothing 
else  like  it  and  only  MFJ  ha*  it  Built-in  resistance 
brlfge,  null  meter  and  tunable  oscillator-driver 
11  S-30  MHz).  Uses  9  V  battery.  4x2x2  Inches. 

REMOTE  ACTIVE  ANTENNA 

The  authoritative  "World  Radio  TV  Handbook" 
ratei  the  MFJ-1024as  "a  first-rale  ea&y-to-oper- 
ate  active  antenna  *«  Quiet  with  excellent  dy- 
namic range  and  good  gatn  ,„  Very  low  noise  fac- 
tor $.♦  Broafl  frequency  coverage ...  the  MFJ- 
1024  is  an  excellent  choice  In  an  active  antenna". 
54  Inch  remote  active  antenna  mounts  outdoor 
aw*  from  electrical  noise  for  maximum  signal  and 
minimum  noise  pickup.  Often  outperforms  long- 
wiri  hundreds  of  feet  long.  Mount  anywhere-atop 
s,  buildings,  balconies,  apartments,  ships, 
with  any  radio  to  receive  strong  clear  signals 
an  over  the  world.  50  KHz  to  30  MHz.  High 
ic  range  eliminates  intermoduiaflon.  Inside 
ol  unit  has  20  dB  attenuator,  gain  control. 
Switch  2  receivers  and  auxiliary  or  active 
antenna.  "On"  LED,  6x2x5  in. 
50  ft  coax.  12  VDC  or  110  VAC  with 

MFJ-1312.  S9.95, 

MFJ-10Z4 

$129.95 
200  WATT  VERSA  TUNER 

uct,         ..    4         MFJ-901B  $59.95 
MFJ  t  smallest 

200  watt 

Versa  Tuner 

matches  coax, 

random  wires 

and  tranced 

lines  from  KB  thru  30  MHz,  Works  with  all  solid 

state  and  tube  rigs.  Very  popular  for  use  between 

transceiver  and  final  amplifier.  Efficient  air-wound 

inductor  gives  more  watts  out.  4:1  bafun,  5x2x6  In, 


ROLLER  INDUCTORTUNER 


Meet  tna^VeruTqirei  V^VlhMbmpact  roller 
inductor  tuner  that  rets  you  run  up  io  3  KW  PEP 
and  match  everthing  from  1.8  to  30  MHz. 

Designed  to  match  the  new  smaller  rtgi,  (he 
MFJ-989  is  the  best  roller  inductor  tuner  pro- 
duced by  MFJ.  Our  roller  inductor  tune*'  features 
a  3-digit  turn  counter  plus  a  spinner  knob  for  pre- 
cise inductance  control  for  maximum  SWR  reduc- 
tion. Just  take  a  look  at  all  these  other  great  fea- 
tures! Built-in  300  watt,  50  ohm  dummy  load, 
built-in  4:1  balun  and  a  built-in  lighted  mater  that 
reads  SWR  and  forward  and  reflected  power  In  £ 
ranges  (200  ahd  2000  wafts).  Accuracy +10%  full 
scaTe.  Meter  light  requires  12  VDC,  6  position  an- 
tenna switch.  WA  x  4Vz  x  15  Inches. 

MFJ  "DRY"  DUMMY  LOADS 


MFJ-2S2 

$64.95 


MFJ-260 

$26.95 


MFJ' i  "Dry"  dummy  loads  are  air  cooied— no 
messy  oil.  Just  right  for  tests  and  fast  tune  up.  Non- 
inductive  50  ohm  resistor  in  aluminum  housing 
with  SO-239.  Full  load  to  30  seconds,  de-rating 
curve  to  5  minutes  MFJ-260^300  watt i.  SWR  1  1:1 
to 30  MHz,  1 .5:1 ,  30-160  MHz,  21/ix2Vat7  in.  MFJ- 
(1  KW).  SWH  1.5:1  to  30  MHz,  3*3x13  inches. 


MFJ  ELECTRONIC  KEYER 


MFJ-107 

$69.95 


MFJ-407  Deluxe  Electronic  Keyar  sends  Iambic. 
automatic,  semi -auto  or  manual,  Use  squeeze, 
single  lever  or  straight  key.  Plus/minus  keying.  8 
to  50  WPM.  Speed,  weight,  tone-  volume  controls, 
On/Off.  Tune,  SemJ-arjto  switches.  Speaker.  RF 
proof.  7*2x6  inches.  Uses  9  V  battery,  6-9  VDC 
or  110  VAC  with  AC  adapter,  MFJ-1305,  $9.95. 


ORDER  ANY  PRODUCT  FROM  MFJ  AND  TRY  IT-NO 
OBLIGATION,  IF  NOT  SATISFIED,  RETURN  WITH- 
IN 30  DAYS  FOR  PROMPT  REFUND  (less  snipping) 

•  One  year  unconditional  guarantee  •  Made  in  USA 

*  Add  $5.00  each  shipping  /handling  *  CaTl  or  write 
for  free  catafog,  over  TOO  products. 


MFJ  ENTERPRISES.  INC, 

Box  494.  Mississippi  State,  MS  39762 


TO  ORDER  DR  FOR  YOUR  NEAHEST 
DEALER.  CALL  TOLL-FREE 

800-647-1800 

Can  601*323-5869  in  Miss,  and  outside 
cominentat  USA  Telex  53-4590  MFJ  STKV 


VISA' 


April  25,  26,  27,  1986 
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Technical  Forums 


Personal  Computer,  Packet  Radio,  ARRL,  AMSAT,  Antennas,  RTTYr  SSTV/ATV 
FCC,  Electrical  Safety  and  many,  many  others. 


New  Products 


See,  touch  and  feel  the  latest  in  high-tech  equipment. 


Giant  Flea  Market 


Starting  at  noon  Friday,  all  day  Saturday  and  Sunday  All  spaces  are  SOLD  OUT, 


License  Exams 


Novice  through  Extra,  by  reservation  only.  Send  a  completed  form  61 0t  a  copy  of 
your  present  license  and  a  check  or  money  order  for  $4,25  payable  to  ARRL/VEC. 
Indicate  the  desired  time,  Send  to;  License  Exam,  Attn.  Tom  Holmes,  8830  Windbiuff 
Pt.,  Dayton,  OH  45459.  Deadline:  March  29. 


Alternate  Activities 


HAMVENTION  is  for  everyone.  We  have  planned  activities  for  the  YL  or  your 
non-ham  family  members. 


Special  Awards 


Nominations  are  requested  for  "Radio  Amateur  of  the  Year/1  "Special  Achievement" 

and  "Technical  Achievement"  Awards.  Contact;  Awards  Chairman,  Box  44,  Dayton, 
OH  45401.  Deadline:  April  1. 


CW  Awards 


See  how  fast  you  can  copy  the  International  Morse  Code  (World  record  is  72.5 
WPM).  All  participants  receive  an  award  indicating  their  maximum  speed, 


Admission 


Registration:  $8.00  \n  advance,  $10,00  at  the  door 

Banquet  (Roy  Neal,  K6DUE,  Speaker):  $14  in  advance,  $16.00  at  the  door, 

if  available. 

Ladies  Luncheon:  $6.75. 

Last  Day  for  advance  tickets:  April  5  (Canada),  April  12  {U.S.). 


Housing 


Most  motel  rooms  in  the  Dayton  area  have  been  set  aside  for  the  HAMVENTION 
Write:  Dayton  HAMVENTION  Housing,  1980  Kettering  Tower,  Dayton,  OH  45423- 
1980  NO  RESERVATIONS  WILL  BE  ACCEPTED  BY  TELEPHONE. 


Parking 


Free  parking  is  available  at  Hara  Arena.  In  addition,  there  will  be  free  shuttle  bus 
service  from  all  major  motels  and  designated  parking  lots.  Parking  and  road  infor- 
mation is  available  on  DARAs  146.34/. 94  repeater 


Other  Information 


Special  air  fares  are  available  on  Piedmont  and  US  Air.  A  free  slide  show  about 
the  HAMVENTION  is  available  for  club  meetings.  Wheelchairs  and  handicap  park- 
ing are  available.  For  more  information  .  .  .  Write:  Box  44,  Dayton,  OH  45401  or 
call  (513)  433-7720. 


This  is  the  year  for  you  to  attend  the  internationally  famous  Dayton  HAMVENTION,  Come  with  your  friends  to  hear  enlighten- 
ing forums,  see  the  latest  equipment,  and  visit  a  flea  market  that  has  everything!  No  matter  what  you  are  looking  for,  you 
can  find  it  in  Dayton! 
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Association,  Inc. 


of  the  day! 


Have  you  been  trawling  the  bounding  main  for  a  new  product?  We  have  just 
netted  it — the  TP-38  microprocessor  controlled  community  repeater  panel  which 
provides  (he  complete  interface  between  the    ^^faq 
repeater  receiver  and  transmitter  Scuttle 

individual  tone  cards,  all  38  EI  A  standard      2B 


1*0 


-_* 


a  b  s 


m  moflUN 

•  Hf  iff 


CTCSS  tones  are  included  as  well  as  time  and  hit  accumulators,  programmable 
timers,  tone  translation,  and  AC  power  supply  at  one  low  price  of  $595.00,  The 
TP-38  is  packed  like  a  can  of  sardines  with  features,  as  a  matter  of  fact  the  only 
additional  option  is  a  DTMF  module  forS59.95.  This  module  allows  complete 
offsite  remote  control  of  all  TP-38  functions,  including  adding  new  customers  or 
deleting  poor  paying  ones,  over  the  repeater  receiver  channel* 

Other  features  include  CMOS  circuitry  for  low  power  consumption,  non- volatile 
memory  to  retain  programming  if  power  loss  occurs,  immunity  to  falsing,  pro- 
grammable security  code  and  much  more.  The  TP-38  is  backed  by  our  legendary 
1  year  warranty  and  is  shipped  fresh  daily.  Why  not  set  passage  for  the  abundant  waters 
of  Communications  Specialists  and  cast  your  nets  for  a  TP-38  or  other  fine  catch. 


$595.00  each 

$59.95  DTMF  module 


COMMUNICATIONS  SPECIALISTS,  INC. 

426  West  Taft  Avenue  •  Orange.  C A  92665-4296 
Local  (714)  998-3021  *  FAX  (714)  974-3420 
Entire  USA.  1-800-854-0547 


John  M.  Franke  WA4WDL 
1310  Bolting  Avenue 
Norfolk  VA  23508 


Halt  That  Hum! 

That  annoying  ac  hum  is  robbing  you  of  pleasure. 
Fix  it  in  an  hour  with  WA4WDL's  seven-piece  filter. 


Believe  it  or  not  every- 
body does  not  use  solid- 
state,  twelve-volt-compati- 
ble  equipment  even  in  these 
modern  times.  I  have  an  old 
surplus  ARB  receiver  that  I 
use  to  listen  to  the  short- 
wave bands.  I  especially  en- 
joy The  World  Service  of  the 
BBC  The  receiver  has  vacu- 
um tubes,  and  I  know  sever- 
al other  SWLs/hams  who  still 
use  vacuum-tube  receivers 
for  similar  entertainment, 
Recently,  I  got  bitten  by  the 
RTTY  bug  and  began  look- 
ing at  TU  (terminal  unit) 
designs. 

The  first  thing  I  did  was  to 
look  at  the  audio  output 
from  the  receiver  to  deter- 


mine such  things  as  noise 
level,  signal  levels,  and  so 
on.  My  biggest  surprise  was 
the  hum  level;  it  was  almost 
as  large  as  the  audio  signals. 
Apparently,  my  poor  low- 
frequency  hearing  response 
and  the  poor  low-frequency 
response  of  the  four-inch 
speaker  combined  to  reduce 
the  hum  to  an  acceptable 
level.  A  couple  of  other 
tube-type  receivers  were 
checked.  The  hum  level 
ranged  from  my  high  to 
about  one-tenth  the  normal 
audio  level. 

Once  we  were  all  aware 
of  the  problem,  the  hum  be- 
came unbearable  — igno- 
rance is  bliss!   Fine,  all  you 
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Fig  1{al  Simplified  series  voltage  regulator. 
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Fig.  1(b).   Simplified  hurr^eliminator  circuit 


need  to  do  is  increase  the 
high-voltage  filter  capaci- 
tors, This  was  considered 
easy  until  after  I  had  clipped 
in  200  microfarads  to  get  the 
hum  down  to  a  reasonable 
level  There  had  to  be  a  bet- 
ter way  The  solution  was  to 
build  an  electronic  hum 
eliminator. 

The  hum  eliminator 
works  like  a  poor  man's  volt- 
age regulator.  A  normal  se- 
ries pass  regulator,  as  in  Fig, 
1(a),  consists  of  a  series  pass 
transistor  and  a  reference 
voltage.  The  transistor  oper- 
ates as  an  emitter  follower 
and  the  output  voltage  is 
simply  the  reference  voltage 


minus    one    base-to-emitter 

voltage  drop.  The  hum  elim- 
inator replaces  the  refer- 
ence voltage  with  a  resistive 
voltage  divider  and  a  filter 
capacitor;  see  Fig.  1(b). 

The  output  voltage  is  now 
equal  to  the  input  voltage 
times  R2/[R1  +  R2)  The  base- 
to-emitter  drop  is  ignored. 
So  what  good  is  it?  The  an- 
swer lies  in  the  addition  of 
the  capacitor  Without  the 
capacitor,  the  output  volt- 
age would  follow  the  input 
voltage  and  the  percent  of 
ripple  present  would  not  be 
changed  The  capacitor  re- 
moves the  ripple  from  the 
base  voltage  and  thereby 
from  the  output 


Photo  A.    The  electronic  hum  eliminator. 
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Fig,  Z  Schematic  of  the  hum  eliminator. 


The  success  of  this  circuit 

relies  on  the  difference  in 
time  constants  in  the  power 
supply  and  the  hum-elimina- 
tor base  circuit  The  receiver 
power  supply  has  a  dynamic 
impedance  of  about  400 
Ohms.  The  impedance  seen 
at  the  base  of  the  transistor 
is  roughly  R1  in  parallel  with 
R2,  If  we  make  the  parallel 
combination  of  R1  and  R2 
about  10,000  Ohms1  the 
base  filter  capacitor  is  25 
times  more  effective  than 
the  same  capacitor  placed 
across  the  input. 

Not  bad,  huh?  But  this  is 
not  free.  The  output  voltage 
is  less  with  the  hum  elimina- 
tor due  to  the  division  ratio 


of  R1  and  R2,  R1  and  R2 
should  be  chosen  so  that  the 
final  output  level  is  less  than 
the  input  voltage  minus  the 
ripple.  Otherwise,  the  series 
pass  transistor  will  be  re- 
verse  biased  and  possibly 
destroyed. 

The  actual  circuit  used  is 
shown  in  Fig  2  Note  that  it 
is  slightly  more  complicated 
than  that  shown  in  Fig.  Kb}. 
First,  a  diode  has  been  add- 
ed across  the  series  pass 
transistor  to  prevent  reverse 
biasing.  Second,  a  270-Ohm 
resistor  has  been  added  to 
the  transistor  base  circuit. 
The  resistor  eliminates  para- 
sitic  oscillations  from  the 
otherwise  common  base 
amplifier  formed  by  the  ad- 


OUTPUT 


INPUT 


GND 


Fig.  3.  Pictorial  layout  of  the  hum  eliminator 


dition  of  the  filter  capacitor. 
R1  and  R2  were  chosen  to 
produce  a  25-27-volt  drop 
across  the  transistor  Since 
the  input  ripple  was  only  10 
volts  under  load,  the  drop  is 
sufficient.  The  output  ripple 
is  now  less  than  .05  volts  and 
the  hum  on  the  audio  out- 
put is  not  discernible  on  my 
scope  or  with  my  ears. 

The  output  transistor 
should  be  rated  for  at  least 
one  and  a  half  times  the  no- 
load  input  voltage  Also,  the 
transistor  must  dissipate  the 
peak  current  through  it 
times  the  peak  voltage 
across  it  For  my  receiver, 
this  works  out  to  be  27  volts 


times  60  rnilltamps,  or  1.62 
Watts.  I  used  a  2N4063  be- 
cause it  was  available  and 
mounted  it  on  a  small  heat 
sink. 

C2  is  optional  and  was  not 
needed  for  every  unit  It  pre* 
vents  oscillation  when  the 
output  leads  are  excessively 
long.  It  is  cheap,  and  even- 
tually I  added  one  to  each 
of  my  units. 

The  units  were  construct- 
ed on  small  terminal  boards 
with  staked  terminals.  Fig  3 
is  a  pictorial  layout  of  the 
circuit  before  C2  was  added. 
Photo  A  shows  two  units, 
one  with  the  heat  sink  in- 
stalled   and   one   with    the 


Photo  B,  Ripple  reduction. 
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Photo  C  Hum  reduction,  high  volume. 


Photo  D,   Hum  reduction,  tow  volume. 


heat  sink  removed  to  pro- 
vide a  better  view.  The 
scope  waveform  photos 
show  the  improvement  with 
this  circuit  Photo  B  shows 
the  ripple  reduction  The  up- 
per trace,  5  V  per  cm,  was 
the  original  ripple  level  The 
lower  trace,  also  5  V  per  cm, 
is  the  present  ripple  level. 
Photos  C  and  D  show  the 
hum  reduction  on  the  audio 


output  for  high  and  low  vol- 
ume outputs.  In  each  photo- 
graph, the  upper  trace  is  the 
before  case  and  the  lower 
trace  is  the  present  case. 

Now  I  can  go  back  to  look- 
ing at  TU  designs,  and  soon, 
hopefully,  I  will  be  copying 
RTTY  signals  as  well  as  en- 
joying listening  to  the  BBC 
with  a  much  improved  re- 
ceiver! 


We  Can't  Keep  It 
Under  Our  Hat ... 


So  many  people  have  discovered  our  products 
and  publications  that  we  simple  can't  hide  our 
success  any  longer  In  fact,  our  commitment  to 
quality  merchandise  and  personalized  service 
has  made  us  one  of  the  worst-kept  secrets  in 
communications  monitoring. 

Explains  Ingrid: 

"/  guess  we're  just  very 
easy  to  gel  to  know  ..." 


GROV 


Writ*  to  Oept  A  (or  prions  704-837-9200) 
for  a  free  catalog  and  sample  issue  of 
Monitoring  Times, 


140  Dog  Branch  Road,  Brasstown,  NX.  28902 


MAGGIORE  ELECTRONIC  LAB. 


Manufacturers  of  Quality  Communications  Equipment 


•Repeaters 
•Links 

•Remote  Base 
•Low  Band, 
VHF,UHF 
Receivers 
Transmitters 
'Antennas 


Hi  Pro'Ei 


.Repeater 


Hi  Pro 


•Standard  and 
Computerized 
Controllers 

•Standard  and 
Computerized 
Auto  Patches 

•Duplexers 


EXPANDABLE  REPEATER  SYSTEM 


•  A  NEW  CONCEPT  IN  REPEATER  DESIGN,  THE  Hi  Pro  "E"  IS  AN  EXPANOABLE  REPEATER  WITH  THE  FOLLOWING  FEATURES:  A  BASIC  REPEATER  WHICH  WOULD  IN 

CLUDE  A  COMPLETE  RECEIVER,  TRANSMITTER,  COR,  FRONT  RANEL  CONTROLS  AND  INDICATORS.  LOCAL  SPEAKER  AND  MIC  JACK  AND  CAPABLE  OF  FUTURE 

EXPANSION  ALL  HOUSED  IN  AN  EXTREMELY  RUGGED,  ENCLOSED,  19-INCH  RACK  MOUNTABLE  CABINET. 

•  THIS  SYSTEM  CAN  BE  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTER-PURCHASE  ADO  ON  THE  ADD  ONS  AHE-HIGHER  POWER.  1 10*220  VAC  POWER 

SUPPLY,  IDENTIFIER.  AUTO  BATCH.  OH  COMPUTER  CONTROLLERS  IN  ADDmON  TO  THESE  ADD  ONS  AN  ADDmONAL  RECEIVER  AND  TRANSMITTER  CAN  BE 

MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  LINKS.  REMOTE  BASE  OR  DUAL  BAND  OPERATION.  ETC. 
AN  EXTENSION  RANEL  IS  AVAILABLE  FOR  LOCAL  MONITORING  OF  THE  REPEATER  AND  CONTAINS  ALL  NECESSARY  METERING,  STATUS  LIGHTS  AND  INDICATORS  ALL 
ADD  ONS  ARE  AVAILABLE  FROM  THE  COMPANY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS  THE  Hi  Pro  "E"  IS  AVAILABLE  IN  NOVEMBER 


MAGGIORE  ELECTRONIC  LAB. 
590  Snyder  Ave..     West  Chester,  PA  19382      Phone  (215)  436-6051     Telex  499  0741  MELCO 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 


"When  You  Buy,  Say  73" 
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Faster  Than  A  Patch, 
It's  Speed  Dialer 


Dial  home  while  driving  by  simply 
pushing  a  single  button  on  the  microphone, 


Craig  Crichton  K7UKW 
2540  East  12th  Street 
The  Dalies  OR  97058 


Its  Friday  afternoon.  You  re 
caught  in  heavy  rush-hour 
traffic.  You're  going  to  be 
late  getting  home.  It  would 
be  nice  to  punch  up  the 
patch  and  advise  your  wife 
to  adjust  dinner  time,  but  do 
you  dare  risk  dialing  in  this 


traffic?  Sure!  If  your  rig  is 
equipped  with  this  speed- 
dial  circuit,  your  eyes  never 
have  to  leave  the  road.  This 

article  describes  circuitry 
which  allows  a  telephone 
number  to  be  dialed  at  high 
speed  by  simply  pushing  a 
single  button  on  the  micra 
phone. 

Most  hams  that  operate 
FM  mobile  are  sooner  or 
later  faced  with  a  dilem- 
ma—we feel   the  need  (or 


Photo  A  The  speed<Hial  switch  mounts  on  the  side  of  the  mi- 
crophone near  the  area  where  the  remote  volume  control 
used  to  be.  A  protection  ring  around  the  dial  button  elim^ 
nates  any  accidental  dialing  sequences  white  handling  the 
microphone. 
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urge)  to  use  the  autopatch 
while  driving.  The  need  is 
not  urgent  enough  to  pull 
off  the  freeway  or  busy 
street  and  park,  and  trying 
to  manipulate  a  DTMF  pad 
while  driving  is  certainly  not 
worth  the  risk.  And  yet  it 
really  would  be  nice  to 
make  that  call  I  have  found 
myself  in  this  situation  many 
times  This  was  the  reason 
behind  the  development  of 
this  speed-dial  circuit. 


«c< 

CLOCK 


There  is  another  benefit 
gained  from  using  this 
speecklial  circuit  When  the 
dial   button   is   pushed,   the 

phone  number  is  transmit- 
ted at  a  rather  fast  rate.  The 
entire  seven-digit  sequence 
takes  only  about  one  sec- 
ond, This  means  that  each 
burst  of  tones  lasts  only 
about  65  to  70  milliseconds 
(there  is  a  silent  space  be- 
tween tones)  The  shorter 
the  burst  length,  the  lower 
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Fig.1.  Block  diagram  of  the  speed-dial  circuit 


Photo  B,  In  the  newer-style  microphone  (Model  PCM-369J, 
capacitor  C3  must  be  changed  to  a  physically  smaller  tanta- 
lum type.  Leave  its  leads  long  and  let  it  hang  over  the  edge  of 
the  hoard.  The  older-style  PCM-20Q0  microphone  does  not 
need  this  change. 


Photo  G  In  the  PCM-369  microphone,  the  row-and-column 
leads  are  connected  to  the  existing  solder  pins  of  the  plastic 
bus  connector.  Route  the  wires  underneath  the  flat  printed- 
bus  cable.  Be  careful  not  to  burn  or  melt  this  printed  bus  or 
the  connector  when  soldering  in  this  cramped  area. 


the  probability  that  rf  flutter 
or  "picket-fencing"  will 
cause  the  telephone  equip- 
ment to  see  a  double  digit. 
Hence,  this  speed-dialed 
number  tends  to  be  more  ac- 
curate than  a  hand-dialed 
number  lasting  hundreds  of 
milliseconds  per  digit 

Limitations 

Unfortunately,  in  order  to 
fit  the  parts  inside  the  al- 
ready-stuffed microphone 
case,  certain  sacrifices  had 
to  be  made.  There  just 
wasn't  enough  room  for 
memory  chips  and  their  as- 
sociated parts,  so  this  dialer 
can  hold  only  one  phone 
number— presumably  your 
home  phone,  or  one  that 
you  call  regularly;  This  num- 
ber is  programmed  with  tiny 
wire  jumpers  and  is  change- 
able in  about  ten  minutes 
with  a  soldering  iron  An  ad- 
vantage of  this  type  of 
"memory/'  in  addition  to 
saving  space,  is  that  it  is 
guaranteed  not  to  forget 
when  powered  down! 

A  preconditioner  for  the 
PTT  would  have  been  nice 
—  a  circuit  that  brings  up  the 
transmitter  and  gets  the 
squelch  open  on  the  repeat- 
er receiver  before  the  phone 
number  is  dialed.  Again, 
space  limitations  won  out 
over  bells  and  whistles,  and 
because   of    that,    t    recom- 


mend that  you  squeeze  the 
PTT  bar  just  prior  to  pushing 
the  dial  switch.  I  did  design 
in  some  PTT  precondition- 
ing, using  what  limited  space 
I  had.  The  circuitry  keys  the 
transmitter  about  200  milli- 
seconds prior  to  the  actual 
dial  sequence.  Sometimes. 
however,  that  is  still  not 
quite  enough  time  to  bring 
up  the  transmitter  and  open 
the  receiver  squelch  circuits 
in  time  to  hear  the  first  digit 
dialed.  As  a  general  rule  I 
would  recommend  that  the 
PTT  bar  be  squeezed  first, 
just  to  be  safe.  This  is  really 
much  easier  to  do  than  it 
sounds,  and  can  be  done 
quite  nicely  with  just  one 
hand  while  leaving  your 
eyes  on  the  road  and  traffic. 

This  circuit  was  designed 
and  physically  tailored  to  fit 
inside  my  Azden  DTMF  mi- 
crophone. However,  the  cir- 
cuit is  electrically  compati- 
ble with  any  DTMF  encoder 
using  row-and-column  in- 
puts. This  includes  virtually 
all  of  the  current  encoder 
circuitry  on  the  market  to- 
day. If  you  happen  to  own 
an  Azden  microphone,  then 
you're  home  free,  as  I  have 
included  a  full-size  printed- 
circu it-board  layout  for  this 
project  which  will  fit  into 
either  of  the  Azden  micro- 
phones supplied  with  their 
earlier  transceivers. 

It   is    important   to   point 


out  that  although  this  article 
is  concerned  with  mounting 
circuitry  inside  a  micro- 
phone, this  is  only  necessary 
when  the  DTMF  encoder 
and  touch  pad  are  also 
mounted  in  the  microphone. 
The  speecklial  circuit  must 


be  instated  where  it  has  ac- 
cess to  the  row-and-column 

inputs  of  the  DTMF  encoder 
chip,  In  cases  where  the 
touch  pad  is  panel-mounted 
on  the  radio,  the  speed-dial 
circuit  would  be  installed  in- 
side the  transceiver. 
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Photo  D.  In  the  older-style  PCM-2000  microphone,  the  row* 
and-column  leads  are  soldered  to  existing  PC  pads  on  the  end 
of  the  DTMF  board.  The  crystal  must  be  bent  up  slightly 
white  soldering.  Use  just  a  small  amount  of  heat  and  do  not 
disturb  the  existing  wires  which  are  poking  through  these 
pads  from  below  the  board. 


I  have  installed  this  cir- 
cuit inside  two  different 
Azden  microphones.  One 
was  supplied  with  the  Azden 
PCS-2000,  and  the  other  was 
supplied  with  the  PCS-3000. 
These  two  microphones  are 
physically  the  same  basic 
unit.  Note  that  Azden  radios 
having  serial  numbers  prior 
to  53752  require  micro- 
phones with  a  battery  inside. 
Because  of  the  limited 
space  in  this  case,  the  circuit 
will  probably  not  fit  inside 
that  microphone  without 
changing  the  physical  lay- 
out of  the  parts.  I  have  not 
attempted  to  install  this  cir- 
cuit in  one  of  those  early  mi- 
crophones. 

One  of  the  microphones  I 


did  modify  uses  a  DTMF  en- 
coder, model  CSTTK-1, 
made  by  Communications 
Electronics  Specialties,  Inc. 
The  encoder  comes  fully 
assembled  in  a  replacement 
back  for  the  microphone, 
and  uses  a  chip,  part 
number  S2559C,  made  by 
American  Micro-Systems, 
Inc.  In  general,  if  your 
Azden  transceiver  is  a 
PCS-2000,  you  will  have  this 
type  of  microphone. 

The  other  microphone  I 
modified  included  the 
DTMF  generator  as  a  kit  (in- 
cluded in  the  purchase  price 
of  the  Azden  PCWOOO).  This 
unit  has  a  differently-shaped 
encoder  board,  a  smaller 
touch  pad,  and  uses  a  chip 
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Fig.  1  Partial  schematic  of  the  existing  DTMF  encoder  show- 
ing points  of  connection  to  the  new  circuit 
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made  by  Mostek,  part  num- 
ber MK5067N,  The  front  of 
this  microphone  is  labeled 
PCM-369.  In  general,  if  your 
Azden  transceiver  is  a  PCS- 
3000,  you  will  have  this  type 
of  microphone. 

Functional  Description 

Briefly,  this  circuit  con- 
sists of  a  decade  counter 
driving  a  set  of  eight  isolat- 
ed switches  in  sequence,  as 
shown  in  Fig,  1 .  Each  switch 
connects  a  row  to  a  column 
on  the  DTMF  generator,  just 
as  the  actual  touch-pad 
switch  does  when  the  opera- 
tor presses  it  These  switches 
are  normally  all  off  and  the 
counter  is  in  a  reset  or  hold 
state.  When  the  dial  switch 
is  pressed,  the  counter 
sweeps  through  its  se- 
quence, turning  each  switch 
on,  then  off.  As  each  switch 
connects  a  row  to  a  column 
input  a  pair  of  tones  corre- 
sponding to  that  digit  is  gen- 
erated and  transmitted  just 
as  if  the  proper  switches  on 
the  touch  pad  had  been 
pressed 

Fig.  2  shows  the  schemat- 
ic of  the  speed  dialer.  IC1 
supplies  the  clock  signal  for 
IC2,  a  5-stage  dSvide^by-10 
Johnson  counter  with  10  de- 
coded outputs.  As  IC2 
counts,  each  of  its  ten  out* 
puts  goes  high  sequentially, 
starting  at  pin  3  and  going 
on  through  pin  11,  and  then 
back  to  pin  3.  When  IC2  is 
reset  (by  pin  15),  pin  3  is 
forced  high  immediately 
and  all  other  outputs  are 
forced  low, 

On  power-up,  C3  and 
CR10  pass  a  positive  pulse 
to  pin  15,  which  resets  the 
counter  Pin  3  immediately 
goes  high  and  is  fed  back  to 
pin  1 5  via  R3  to  hold  it  in  the 
reset  state.  This  high  is  also 
fed  to  pin  13,  which  holds 


_£ 


CUT  CLOSE 

TO  OLD  CAPACITOR 


n  -  i 

— — j™*^ — ■ — •'  ■  * — ,-— ■ 1 


the  counter  disabled  from 
the  free-running  clock  at  pin 

14.  This  is  the  state  that  the 
counter  remains  in  until 
called  on  to  dial  a  number 

When  the  dial  switch  is 
momentarily  pressed,  !C2 
pins  13  and  15  are  pulled 
low  This  enables  the  clock, 
and  the  counter  begins  its 
sequential  pulse  train,  As 
soon  as  the  first  clock  pulse 
is  registered,  pin  3  goes  low 
and  the  dial  switch  can  be 
released.  This  all  happens 
within  about  100  millisec- 
onds Thus  the  chip  is  held 
enabled  and  counting  by  its 
own  pin-3  output  (low)  until 
it  goes  through  all  ten  out- 
puts and  cycles  back  around 
to  bring  pin  3  high  again.  At 
that  time,  this  high  disables 
the  counter  and  locks  the 
chip  in  its  "hold"  mode 
again. 

Now  let's  see  what  hap- 
pens as  the  counter  sequen- 
tially outputs  highs.  Each  of 
these  outputs  is  fed  in  turn 
to  either  IC3  or  IC4.  These 
chips  contain  MOSFET  bi- 
lateral switches.  Each  one  of 
these  switches  is  like  a  tiny 
relay  with  normally-open 
switch  contacts.  When  the 
input  goes  high,  the  switch 
closes.  These  switches  are 
really  very  good— opened 
they  have  less  than  200 
picoamperes  leakage,  and 
closed  resistance  is  typically 
less  than  80  Ohms, 

The  first  output,  pin  2,  is 
fed  via  CR1  to  switch  A.  This 
switch  is  part  of  the  PTT  pre- 
conditioning mentioned  ear- 
lier The  output  is  connected 
to  the  existing  DTMF  board, 
supplying  +5  volts  to  the 
base  of  the  PTT  driver  tran- 
sistor. This  connection  is 
shown  as  points  X  and  Y  in 
Fig.  3.  When  the  switch 
closes,   it  keys  up  the  PTT 
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Fig,  4,  For  the  PCM-369  microphone,  replace  C3  with  a  small- 
er tantalum  capacitor.  Leave  long  leads  and  let  it  hang  over 
the  edge  of  the  encoder  board. 
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•  CWID  KITS  •  SIMPLEX  AUTOPATCH 
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Fig  5,  Layout  of  the  main  hoard,  shown  from  the  foil  side,  detailing  jumpers  and  interconnect 
wires. 


and  charges  the  PTT  holding 
capacitor  (C3,  Fig.  3),  which 
holds  the  PTT  on  until  the 
next  high  from  IC2  pin  4. 
This  high  from  IC2  pin  4  is 
also  fed  to  IC4  switch  A,  via 
CR2,  which  keeps  the  PTT 
on  and  again  charges  the 
holding  capacitor.  The  net 
effect  of  all  this  is  to  give  the 
transmitter  a  200-millisec- 
ond  head  start  before  the 
tones  are  actually  gener- 
ated This  helps  get  squelch 
circuits  opened  prior  to  the 
actual  dialing  of  the 
number 
The  rest  of  the  operation 


is  very  straightforward.  As 
each  output  goes  high,  its 
associated  switch  is  closed. 
This  switch  is  tied  across  the 
row-and-column  input  for 
that  digit  When  the  switch 
closes,  the  tones  are  gener- 
ated. After  the  last  digit  is 
generated,  the  counter  rolls 
around  to  pin  3  again,  where 
it  stops  itself  and  holds, 
waiting  for  the  next  dialing 
sequence, 

Resistors  R4  through  R10 
and  CR3  through  CR9  form 
logical  AND  gates  at  the  in- 
put to  each  of  the  seven  bi- 
lateral switches.  Here  the  se- 
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Fig.  6.  Parts  placement  guide  as  seen  through  the  board. 
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quentiat  highs  from  the 
counter  are  ANDed  with  the 
free-running  clock  to  pro- 
duce first  a  dual  tone  and 
then  a  quiet  period  for  each 
digit  produced.  The  reason 
for  this  is  so  the  telephone 
equipment  can  distinguish 
between  two  sequential 
identical  digits,  For  exam- 
ple, in  a  phone  number  such 
as  296-5114,  if  there  were  no 
quiet  period  between  digits, 
the  phone  equipment  would 
only  see  296-514,  with  the 
"1"  being  twice  as  long  as 
the  other  digits.  Telephone 
equipment  specifications  re- 
quire  certain  minimum-tim- 
ing sequences  and  inter-digit 
pauses,  and  the  circuitry  op- 
erates within  these  con- 
straints 

Some  readers  may  won- 
der why  I  used  resistors  and 
diodes  to  form  the  AND 
gates  instead  of  an  integrat- 
ed circuit  like  the  CD4081. 
Although  it  would  have 
taken  up  no  more  room  on 
the  board,  the  PC  layout 
would  have  become  much 
more  complicated  due  to 
the  input/output-pin  layouts 
on  these  chips. 

The  phone  numbers  are 
actually  developed  on   the 


little  programming  board, 
where  each  bilateral  switch 
closure  is  jumpered  to  the 
proper  row-and-column  in- 
put for  that  particular  digit 
in  the  sequence,  Fig,  8  shows 
the  board  programmed  for  a 
sample  number. 

Mounting  Considerations 

In  order  to  make  this  new 
board  fit  inside  the  Azden 
microphone,  a  few  existing 
conveniences  have  to  be 
given  up  The  remote  vol- 
ume control  (and  squelch 
control  if  your  microphone 
has  it)  must  be  removed.  I 
don't  think  of  this  as  a  great 
inconvenience  because  I 
never  use  them  anyway.  In 
fact,  I  had  already  traded 
my  remote-squelch  control 
for  a  reverse  switch  to  allow 
monitoring  of  the  repeater 
input  momentarily.  I  kept 
that  switch  and  removed  the 
red  volume  knob,  wrapped 
the  volume  pot  in  tape,  and 
stuffed  it  down  under  the  re- 
versing switch  where  it  was 
out  of  the  way. 

On  the  newer  micro- 
phone  (the  one  labeled 
PCM-369)  a  change  must  be 
made  to  the  DTMF  genera- 
tor board.  Capacitor  C3,  the 
inter-digit  PTT  hold-timing 
capacitor,  must  be  changed 
from  a  rather  fat  electrolytic 
to  a  slender  tantalum  type 
and,  at  the  same  time, 
moved  so  that  it  hangs  over 
the  edge  of  the  board  See 
Fig.  4  and  Photo  B.  This  gives 
us  nearly  an  eighth  of  an 
inch  more  room  in  the  cavi- 
ty between  the  DTMF  en- 
coder  board  and  the  micro- 
phone element,  allowing  the 
new  speed-dial  board  to  fit 
snugly  within  this  space. 

Due  to  obvious  space  re- 
quirements,  1  recommend 
using  printed-circu it-board 
techniques.  I  used  a  single- 
sided  board  layout  rather 
than  a  double-sided  layout 
for  two  reasons.  Single-sided 
boards  are  much  easier  to 
make  masks  for,  and  most 
hobbyists  shy  away  from 
double-sided  work  because 
of  the  extra  time  and  effort 
needed  for  proper  registra- 
tion.   Since    t    planned    to 


Photo  E.  Packing  it  all  inside  the  microphone  case  looks  im- 
possible at  first  glance.  The  little  program  board  slips  vertical- 
ly between  the  mike  element  and  the  two  up/down  switches; 
cover  the  solder  side  with  electrical  tape  first  The  main 
board  then  overlaps  it  and  lies  flat  against  the  mike  element 
insulated  with  Kraft  paper. 


share  this  with  other  hams,  I 
opted  for  the  simplest  tech- 
nique  from  a  construction 
standpoint  In  the  case  of  a 
small  circuit  like  this,  being 
constructed  at  home  using 
hobby  techniques,  a  single- 
sided  layout  using  even  a 
large  number  of  jumpers  is 
usually  preferred  over  dou- 
ble-sided layouts. 

Constructing  the  Circuit 

When  you  have  etched, 
cleaned,  and  drilled  your 
boards,  there  are  a  few  con- 
siderations to  keep  in  mind 
while  you  stuff   them  with 


parts  and  connect  the  jump- 
er wires,  Use  reasonably 
small  wire  for  all  jumpers 
and  connecting  leads.  Space 
inside  the  microphone  is  at  a 
premium  and  the  smaller 
the  wire,  the  easier  it  will  be 
to  get  the  case  halves  back 
together  after  adding  this 
new  circuit,  f  used  AWC  30 
Kynar  wire-wrap  wire  for  ev- 
erything. It  is  very  thin  and 
the  insulation  is  tough. 

Start  by  installing  all  the 
resistors  and  diodes  in  the 
middle  of  the  main  board, 
Hole  spacing  is  tight,  but 
quarter-Watt    resistors    will 


just  fit  if  their  leads  are  bent 
tightly  down  against  the 
ends  of  the  resistor  body 
Pay  attention  to  Fig,  6  and 
get  the  diodes  in  correct- 
ly—there are  two  diodes 
near  the  center  of  the  board 
that  are  reversed  from  the 
others.  Next,  install  all  the 
jumpers  on  the  main  board 
Fig.  5  shows  these  jumpers 
along  with  the  other  inter- 
connect wires  Be  sure  to 
route  these  jumpers  around 
the  areas  where  the  four  ICs 
will  be  placed.  We  want  the 
ICs  to  fit  tightly  against  the 
board,  not  on  top  of  a  wire- 
Note  that  Figs.  5  and  6  are 
viewed  from  the  solder  side 
of  the  board.  It  was  consid- 
ered easier  to  locate  holes 
from  this  side  of  the  board 
since  the  top  side  is  not  silk- 
screened. 

After  soldering  the  con- 
nections, be  careful  when 
snipping  off  the  wires  on  the 
bottom  side  of  the  board. 
The  wire  ends  must  be  cut 
very  short  and  flush  to  the 
board.  If  big  blobs  of  solder 
and  wire  are  left,  the  board 
will  be  too  thick  to  fit  inside 
the  microphone.  Be  very 
careful  to  leave  no  sharp 
points  either,  because  these 
could  cause  shorts. 

Now  install  all  of  the 
other  parts  except  the  ICs, 
Fig.  6  shows  their  locations. 
Refer  to  the  photos  to  bend 
the  three  capacitors  Their 
orientation  is  not  critical, 
but  the  parts  do  have  to  lie 
flat  against  the  board  to 
keep  the  package  as  thin  as 
possible 

Now  it's  time  to  mount 
the  pushbutton  switch  on 
the  microphone.  Refer  to 
Photos  A,  E,  and  F  for  the 
location,  I  found  it  much 
easier  to  attach  two  eight- 
inch  leads  to  the  switch 
before  I  mounted  it— the  ex- 


cess can  be  trimmed  off 
when  soldering  the  wires  to 
the  board.  Photos  A  and  E 
show  a  raised  cylinder 
around  the  actual  push-but- 
ton. I  added  this  to  prevent 
any  possibility  of  an  unin- 
tentional dialing  sequence. 
E)o  not  add  this  yet;  its  con- 
struction  and  mounting  will 
be  dealt  with  later. 

The  next  step  is  to  pro- 
gram (jumper)  the  little 
memory  board  These  jump- 
ers can  be  put  in  last,  but  it  is 
easier  if  the  memory  board 
is  not  yet  connected  to  the 
main  board.  Again,  I  used 
AWC  30  Kynar  wire.  Refer 
to  Fig.  7  and  Table  1  for  the 
placement  of  the  program 
jumpers.  Fig.  8  is  an  exam- 
ple; it  is  shown  programmed 
for  the  phone  number 
29M  234. 

When  the  memory  board 
is  programmed,  it  must  be 
attached  to  the  main  board 
by  the  digit-enable  wires. 
These  connections  are 
shown  in  Figs,  5  and  7.  When 
cutting  the  wires,  be  sure  to 
leave  enough  length  to  posi- 
tion the  two  boards  as 
shown  in  the  photos.  The  lit- 
tle telephone-number  pro- 
gram board  will  mount  verti- 
cally, underneath  the  end  of 
the  main  board.  The  main 
board  just  overlaps  the  little 
board. 

The  last  connections  to 
this  little  board  are  the  row- 
and-column  inputs  from  the 
existing  DTMF  board  Refer 
to  Fig.  9  if  you  have  the 
older-style  microphone 
(Azden  PCM-2000)  Refer  to 
Fig.  10  if  you  have  the  new- 
er-style microphone  (Azden 
PCM-369).  Fig.  7  shows  the 
connections  to  the  program 
board.  These  leads  should 
be  left  long  enough  to  allow 
the  case  halves  to  open  flat 
for   servicing,    but   not   any 


FROM    DIGIT   SEQUENCING 
SWITCHES   ON   MAIN    BOARD 


Fig.  7,  Solder  side  of  the  program  board,  showing  intercon- 
nect routing. 


Fig,    &    A    programmed   memory    board.    The   number    is 
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longer  than  necessary,  It  all 

has  to  fit  inside  eventually! 

There  should  now  be  only 
six  holes  left  on  the  main 
board  without  wires  in 
them  — two  for  the  dial 
switch,  two  for  +  Vcc  and 
ground,  and  two  for  the  PTT 
preconditioning  circuit  Cut 
four  eight-inch  wires.  Solder 
one  end  of  a  wire  into  each 
of  the  remaining  holes  ex- 
cept the  dial-switch  holes. 
Refer  to  Fig.  5.  Let  the  free 
ends  dangle  for  now. 

Cut  a  piece  of  electrical 
tape  and  cover  the  solder 
side  of  the  little  memory 
board  Referring  to  Photo  E, 
lay  the  memory  board  verti- 
cally between  the  micro- 
phone element  and  the 
up/down  switches.  The  tape- 
covered  solder  side  should 
face  away  from  the  micro- 
phone element.  The  main 
board  should  lie  flat  against 
the  back  of  the  microphone 
element  solder  side  down 
against  the  top  of  the 
microphone  element  You 
must  remove  any  pieces  of 
sticky-backed  foam  that 
were  used  to  keep  the 
microphone  element  in 
place. 

Fig.  3  shows  a  portion  of 
the  circuit  used  in  the  exist- 
ing DTMF  encoder.  The  cir- 
cuit is  similar  for  both 
models  of  Azden.  Fig.  3  indi- 
cates electrical  connections 
for  the  four  wires  previously 


Photo  F.  When  mounting  the  parts  on  the  printe&circuit 
board,  be  sure  to  orient  the  three  capacitors  flat  against  the 
hoard— there  is  not  enough  room  to  allow  them  to  mount 
vertically.  The  exact  routing  of  the  many  connecting  wires  is 
not  critical. 


mentioned.  Depending  on 
your  type  of  microphone, 
Figs.  9  and  10  show  the  ac- 
tual physical  connections  in- 
dicated in  Fig.  3.  Refer  to  the 
correct  figure  and  Photos  B, 
C,  and  D,  and  connect  these 
four  wires.  Refer  to  Fig.  5 
and  connect  the  two  wires 
coming  from  the  dial  switch 
Refer  to  Fig.  6  and  install 
the  integrated  circuits.  Be 
careful  not  to  handle  their 
leads  any  more  than  neces- 
sary—use standard  CMOS 
precautions.  After  soldering 
them  in  place,  be  sure  to 
snip  off  all  the  sharp  tips. 
Now  cut  out  two  pieces  of 
heavy  paper  (I   used  index- 


card  stock)  just  the  same 
size  as  the  main  board.  Slip 
one  piece  under  the  main 
board  to  protect  the  solder 
side  from  touching  the  mi- 
crophone element.  The 
other  piece  goes  on  top  of 
the  main  board  to  protect  its 
parts  from  touching  the  ex- 
isting DTMF  board.  It  might 
be  a  good  idea  to  recheck 
the  solder  side  of  the  board 
at  this  point  for  any  sharp, 
pointed  connections  These 
connections  will  work  their 
way  through  the  paper  insu- 
lation in  time  and  cause 
malfunctions  when  they 
short  to  the  microphone  ele- 
ment. 


It  Out 

It  is  a  good  idea  to  check 
the  performance  of  the  cir- 
cuit before  you  go  to  all  the 
effort  of  assembling  the 
case  halves  and  installing 
the  four  retaining  screws. 
The  easiest  way  to  check  it 
is  to  put  the  transmitter  on  a 
seldom-used  simplex  fre- 
quency, connected  to  a 
dummy  load,  and  then  push 
the  dial  button  while  listen- 
ing with  another  receiver. 
You  should  hear  the  seven- 
digit  phone  number  trans- 
mitted at  about  six  to  eight 
digits  per  second-  It  should 
be  transmitted  only  once, 
unless  you  hold  the  dial  but- 
ton down. 

If  everything  seems  nor- 
mal, assemble  the  case 
halves  together  making  sure 
that  no  wires  get  pinched  in 
the  process.  This  is  a  fairly 
snug  fit;  it  needs  just  a  slight 
bit  of  pressure  to  make  the 
case  halves  fit  completely 
together.  If  it  requires  heavy 
pressure,  or  if  you  feel  that 
you  are  having  to  force 
things,  then  there  is  some- 
thing wrong  and  you  need  to 
check  for  pinched  wires,  un- 
dipped solder  leads,  large 
blobs  of  solder  on  the  back, 
parts  not  inserted  all  the 
way  into  the  board,  etc. 

Now  that  the  case  halves 
are  assembled  together, 
make  the  on-the-air  test 
again  to  make  sure  nothing 
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Fig.  9.  The  PCM-2000  DTMF  generator. 
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on  SV1S  volts    uieji   3  4b  ohm 

Complete  tui  SM-3  SS-95 


30  Watt  2  mtr  PWR  AMP 

Stfnpfe  Oass  C  PCnnw  amp  ieaiures  S  nmes  pqwr  gam  t  W 
tn  lor  0  Out.  ?  W  in  lor  15  Out,  4  W  in  tor  30  Out.  Mai  (mlpul 
ol  15  W.  sn create  value  cornplele  uritn  air  p*n%  tas$  case 
andT-Rretay  «#»**«as 

PA-1.  30  W  Pwr  amp  NU  'ZZ*3 


TR-l,  RT  sennet  T-fl  relay  kit 


6&5 


Power  Supply  Kit 

Cornplele  tuple  regutaied  power 
Supply  provides  yanabie  6  to  IS  volts 
at  200  ma  and  '5  at  t  Amp  Eicelrenl 
toad  r«guiiiiion,  good  fnieung  and 
t mill  am  Less  transtormars, 
requif si  6  3V  \a  1  a  and  S££  Q1^ 

?^VCT   cornplele  hit  PS-UlO" 


DM -700  DIGITAL  MULTIMETER 

f  riiteBiionai  quality  at  a  nobbyn-t  price  Fea- 
lures  include  26  Uiifererii  ranges  and  5  iimc- 
lionj  *  3'/;  digit  ';  melt  LED  display  »  auto- 
malic  dCHcimnl  ptac-emanl  *  lytgrnallc  porenty 

$  H|    4  Oj95     wired  include* 


AC  adaplnr 


PR-2  COUNTER  PREAMP 

The  PR-?  is  ideal  For  men  sun  no  weak  signals 
from  10  Id  1  QOti  Mhte  ■  'Lit  ?&  dfb  gam  •  0IMC 
cannuclota  *  great  for  shilling  RF  *  ideal 
recaiver/TV  preamp 


DM  fQQh.\ 
MP  -1  probe  set 


$44 


PH-2<iJt 


wired  inctudtt 
AC  adapter 


PS-2  AU0W  MULTIPLIER 


T  he  PS?  n  riandy  for  lugrt  t  esoMiof  audio 
resolution  m*a*urHmer:ti  mulripi«t  Up  in  fre- 
quency  *  greet  to*  f^L  lone  rneehirements  • 
multiples,  by  to  or  100  *  0  0t  H/  resolution  A 
buiK-m  ^gn j i  preamp/condMioner 


S4995 


PS-tOB  1  GHz  PRESCALER 

£1  lends  The  range  of  your  present  counter  to 
1  OHr  *  2  stage  preamp  •  divide  by  tOOD  cir- 
cuitry «  super  sensuwe  iSOntV  typical i  •  8NC 
connectors  •  1  GHf  m  1  MHt  out  •  drives  any 
counter 


PR-2  kit 


PS  10-B  Prescaler 

m  11  I'M  if>r.luiJri  AC  adjplt i 


*7995 


ACCESSORIES  FOR  RAMSEY  COUNTERS 

Telescopic  whip  antenna— BNC  plug    ..   S  8,95 
High  impedance  probe,  light  loading  . . .     1 6.95 

Low  pass  probe,  audio  use 16.95 

Oirecl  probe,  general  purpose  use  ,...,,     1 3.95 
Tilt  bail,  for  CT-70,  90, 125 3.95 


PHONE  ORDERS  CALL 

716-586-3950 

TELEX  466735  RAMSEY  CI 


TERMS:  •  saiislaclioft  parsnieed  •  eaarttlrte  for  TO  days;  il  not  pleased,  return  in 
originil  inrm  br  refund  *  add  6s u  tor  shipping  and  Insurance  Id  a  maximum  nf 
JI000  •  overseas  add  lb%  for  iurlice  mail  *  COD  add  S? 50  ICOD  in  USA  anlyl 
*  orders  under  $15  DO  add  Si  50  *  NY  ritjden^  add  V  -  salet  tax  •  90  day  parts 
warranlv  on  all  kits  *  1  year  parti  A  tabor  warranty  on  all  wired  umti 


2575  Bainl  Rd 


Pentield.  HX  14626 


"When  You  Buy,  Say  73" 


73  for  Radio  Amateurs  •  March,  1986    27 


K7UKW     1-84 


£§£SSSrat 


Fig.  11.  Circuit  pattern,  full  size,  foil  side. 


got  pinched  or  shorted.  If 
this  goes  well,  make  a  man- 
ual test  of  all  the  keys  on  the 
keypad.  Another  very  im- 
portant test  to  make  is  to 
check  the  power-up  reset 
circuitry,  C3  and  CR1(X  Turn 
off  your  transceiver  but 
leave  the  separate  monitor 
receiver  on.  Now  turn  on  the 
transceiver  connected  to 
the  modified  microphone.  It 
should  come  up  in  the  re- 
ceive mode  and  should  not 
transmit  a  string  of  tone 
digits.  Repeat  this  several 
times  to  assure  yourself  that 
the  modification  will  always 
power  up  in  a  standby 
mode. 

The  last  and  most  impor- 
tant test  is  the  on-the-air 
test  Call  up  your  local 
patch,  push  the  PTT  bar,  and 
tap  the  dial  button.  Make 
sure  that  it  dials  the  number 
you  expected  Repeat  sever- 
al times  to  be  certain  that  it 
is  consistent. 

When  you  are  satisfied 
that  all  is  working  properly, 
you  are  ready  to  put  the  fin- 
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1 
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R1 

2 

C2 
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C3 

R1 
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C1 
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5 

C2 

R2 

6 
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R2 

7 

C1 

R3 

8 

C2 

R3 

9 

C3 

R3 

0 

C2 

R4 

Table,    1.    lumper   program* 
ming  connections. 


ishing  touches  on  the  proj- 
ect. This  consists  of  attach- 
ing a  small  cylinder  about 
one-quarter  inch  high 
around  the  push-button  dial 
switch.  This  prevents  acci- 
dental dialing  when  reach- 
ing for  the  microphone  or 
holding  it  in  your  hands.  It 
will  not  allow  a  casual  brush 
to  trigger  the  switch,  but  an 
on-target  finger  tip  can  still 
very  easily  trigger  the  dial 
sequence  when  desired 

The  material  for  this  pro- 
tection ring  can  be  nearly 
anything  you  can  imagine.  I 
used  a  piece  cut  from  the 
cap  of  a  discarded  Flair  felt- 
tipped  pen,  After  sanding 
the  cut  edges  smooth,  mix 
up  some  epoxy  glue  and  at- 
tach the  cylinder  to  the  mi- 
crophone case  around  the 
switch.  It  helps  to  rough  up 
the  microphone  case  first 
with  a  pin  or  sandpaper  so 
that  the  epoxy  can  stick  bet- 
ter You  can  experiment 
with  other  types  of  adhe- 
sives,  but  the  only  thing  I've 
found  that  will  adhere  to  the 
plastic  in  these  microphones 
is  the  two-part  epoxy  that 
you  mix  individually  for 
each  job-  After  the  epoxy 
hardens,  the  ring  can  be 
painted  black  to  match  the 
rest  of  the  microphone, 

In  Case  of  Difficulty 

Troubleshooting  and  cor- 
recting problems  are  not  too 
difficult  if  you  keep  in  mind 
how  the  circuft  operates  and 
how  it  interconnects  to  the 
other  microphone  circuits 
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Fig,  72,  Program-board  pattern,  full  size,  foil  side. 


If  you  have  trouble,  the 
first  thing  to  do  is  to  verify 
your  power  source.  Check 
for  +13  V  dc  (nominal)  at 
ICI  form  pin  8  to  pin  1 .  Also 
check  for  +13  V  dc  from 
IC2  pin  16  to  pin  8,  and  ICs  3 
and  4,  pin  14  to  pin  7.  This 
verifies  the  proper  place- 
ment of  the  Vcc  and  ground 
jumpers  on  the  board,  too,  I 
checked  both  circuits  I 
made  for  proper  operation 
over  a  varying  voltage 
source  and  found  them  to 
be  reliable  from  +8  V  dc  to 
+17  V  dc.  This  is,  of  course, 
a  much  greater  range  than 
one  would  ever  expect  from 
an  automobile  system,  but  it 
perhaps  will  help  eliminate 
any  suspicions  of  malfunc- 
tions due  to  low  (or  high) 
battery  voltage 

Check  for  a  constant 
clock  pulse  on  ICI  pin  3. 
This  should  be  nominally  10 
Hz.  This  waveform  must  be 
present  as  long  as  power  is 
applied  to  the  circuit.  It 
should  toggle  to  within  at 
least  10  percent  of  the  sup- 
ply rails. 

If  a  number  is  dialed,  but 
it  is  the  wrong  number  first 
check  that  you  can  correctly 
dial  the  number  manually 
using  the  built-in  touch  pad 
on  the  microphone,  If  this 
works  properly  every  time 
you  try,  then  the  trouble 
must  be  in  the  circuit  you 
have  added,  not  in  the  DTMF 
generator  or  phone  patch. 
Check  to  make  sure  that  you 
have  wired  the  digit-switch- 
ing wires  correctly  between 
the  main  board  and  the 
number- program  board. 
Refer  to  Figs,  5  and  7,  Anoth- 
er possiblity  is  incorrect  wir- 
ing between  the  program 
board  and  the  row-and-col- 
umn  inputs  of  the  existing 
DTMF  chip.  Refer  to  Fig,  7 
and  either  Fig.  9  or  Fig.  10 


and  double  check,  Of 
course,  you  should  check 
the  actual  number  program- 
ming on  the  little  board— re- 
fer to  Figs  7  and  8.  and 
Table  1 . 

Note  that  the  telephone 
company  has  certain  limita- 
tions concerning  the  speed 
at  which  we  dial,  the  length 
of  each  digit  and  the  quiet 
space  between  each  digit 
Listen  to  your  burst  of  digits; 
it  should  take  about  one  sec- 
ond to  send  out  all  seven 
digits.  If  it  takes  significantly 
less  time,  you  may  be  push- 
ing  the  limits  of  the  tele- 
phone  company's  equip- 
ment Check  R2  and  C1  for 
correct  values  (Fig.  2). 

If  all  these  checks  turn  up 
nothing,  try  temporarily 
tacking  a  larger  capacitor 
(something  like  4  to  10  mF) 
across  C1  on  the  main  cir- 
cuit board.  This  will  greatly 
slow  down  the  clock  to  the 
counter  chip  and  allow  you 
to  follow  in  detail  the  digit 
generation  sequence,  Per- 
haps you  can  spot  the  trou- 
ble at  this  slower  rate.  This 
slower  rate  will  also  enable 
you  to  probe  the  output  pins 
of  IC2  during  the  digit 
sequencing  to  verify  that 
1C2  is  working  properly. 
While  listening  to  the  se- 
quence, make  sure  that 
there  is  a  quiet  period  be- 
tween tones  of  about  the 
same  duration  as  the  tones 
are  on.  If  not,  check  very 
carefully  the  orientation  of 
all  the  diodes  in  the  middle 
of  the  board  Refer  to  Fig  6 
Note  that  two  of  them  are 
reversed  from  the  others, 

If  you  experience  a  dial 
sequence  upon  power-up, 
check  that  CR10  is  not  in 
backwards  or  open.  Also 
make  sure  C3  is  not  open.  If 
you  can  get  no  dial  se- 
quence or  only  part  of  a  se- 
quence, check  that  O  is  not 
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shorted.  If  the  dial  sequence 
runs  over  and  over,  suspect 
a  shorted  dial  switch  or  con- 
necting wires.  This  can  also 
be  caused  by  a  leaky  C3. 
Make  sure  the  value  of  R3  is 
10k  Ohms. 

If  none  of  the  above  exer- 
cises seem  to  have  helped, 
you  must  get  tough  and  start 
isolating  the  board  into  sec- 
tions to  find  where  the  trou- 
ble actually  is. 

Begin  by  getting  the  cir- 
cuit into  a  quiescent  state 
(not  dialing).  If  yours  already 
is,  skip  to  the  next  para- 
graph. If  not  unsolder  the 
jumper  wire  from  pin  14  of 
IC2,  This  removes  the  clock 
from  IC2,  Now  power  up  the 
circuit  and  momentarily 
touch  a  wire  from  +13  V  dc 
to  pin  15  of  IC2.  This  must 
reset  IC2  Pin  3  of  IC2  should 
now  be  high,  and  all  other 
digit  outputs  (pins  2,4,7,10, 
1,5,6,9,  and  11)  should  be 
low. 

Now  turn  on  the  monitor 
receiver  and  listen  while  per- 
forming  the  following 
checks.  Using  a  lOk-Ghm  re- 
sistor with  one  end  tied  to 
+  13  V  dc,  touch  the  other 
end  to  each  bilateral-switch 
control  lead  one  at  a  time, 
while  listening  to  the  gener- 
ated tone  in  the  receiver.  Us- 
ing another  DTMF  generator 
(or  a  telephone  held  to  your 
ear),  compare  the  pitch  of 
the  tones  and  verify  that  the 
required  tones  are  correct 
for  each  digit  For  example, 
touch  the  10k  resistor  to  IC4 
pin  5.  This  should  key  the 
transmitter  and  generate  the 
first  digit  of  your  pro- 
grammed phone  number.  If 
everything  goes  well  here, 
then  the  program  board,  the 
bilateral  switch  ICs,  and  the 
connecting  wiring  are  OK. 

You  can  then  proceed 
backward  through  the  cir- 
cuit isolating  each  chip  and 
verifying  if  it  is  doing  what  it 
is  supposed  to  do,  For  exam- 
ple, with  a  valid  clock  input 
to  IC2  pin  14,  IC2  should 
count  from  0  to  9  on  each 
rising  clock  pulse.  As  each 
output  goes  high  during  its 
count,  all  other  outputs 
must  go  low.  This  can  actu- 


Parts  List 

Ct,C2 

0.68tiF,  25-V  tantalum 

Jameco  TM.68^35 

C3 

0+01^Ft60-Vd[sc 

ceramic 

Jameco  DC.01/50 
or  RS  272-131 

C4* 

22^Ft  6- V  tantalum 

Jameco  TM22/6 

CR1-CR10 

1N4148or1N914diode 

Jameco  1N4148 
or  RS  276-1 122 

IC1 

NE555V 

Jameco  NE555V 
or  RS  276-1723 

IC2 

MCl4017orCD4017 

Jameco  CD40 17 
or  RS  276-2417 

IC3JC4 

MC 14066  or  CD4066 

Jameco  CD4066 
or  RS  276-2466 

R1,  R3 

10k,  1/4  Watt,  5% 

Jameco  10K-1/4W 
or  RS  271*1335 

R2 

120k,  1M  Watt,  5% 

Jameco  120M/4 

R4-R10 

100kt  1/4  Watt,  5% 

Jameco  100k*1/4 
or  RS  271-1347 

SW-1 

Submint    SPST   NO    momentary   switch.    RS 

275-1571 

Misc. 

Pnnted-circuit  materials, 
epoxy  gtuet  etc. 

30-gauge  Kynar  wire. 

*Note:  C4  is  used  only  if  your  microphone  is  the  newer  style 
PCM-369.  See  text. 

Kynar  wire  is  available  from  both  listed  sources. 
Jameco  refers  to  RS  refers  to 

Jameco  Electronics  Radio  Shack 

1355  Shoreway  Road  a  division  of  Tandy  Corp, 

Belmont  CA  94002 


ally  be  checked  with  a  me- 
ter if  the  clock  is  slowed 
down  sufficiently  with  a 
swamping  capacitor  as  de- 
scribed earlier.  When  out- 
put 0  goes  high,  this  high 
should  be  fed  around 
through  R3  to  pins  15  and 
13.  This  should  clamp  the 
chip  at  reset  and  disable  the 
clock  from  any  more  count- 
ing. 

All  of  this  troubleshoot- 
ing advice  may  seem  a  little 
intimidating  and,  in  fact,  is 
probably  not  really  neces- 
sary. I  have  had  no  trouble 
at  all  with  either  of  the  cir- 
cuits that  I  have  built  If 
good  quality  parts  and  rea- 
sonable care  in  construction 
are  used,  you  should  be  able 
to  gleefully  skip  over  all  this 
dry,  pessimistic  trouble- 
shooting information.  But  if 
that  bug  does  find  its  way  in- 
to your  project  its  nice  to 
have  a  little  guidance  for 
locating  the  rascaL 

Using  the  Circuit 

A  good  many  of  the  local 
telephone  autopatches  in 
use  today  are  simple,  open 
machines  that  use  a  star  (*) 
to    bring    them    up    and    a 


pound  sign  (#)  to  shut  them 
down.  The  autopatch  for 
which  I  designed  this  circuit 
works  that  way,  too.  In  this 
case,  there  is  truly  no  reason 
to  ever  take  one's  eyes  off 
the  road  to  use  the  patch. 
The  star  (*)  button  is  easy  to 
find  by  feel,  and  a  short 
burst  after  a  proper  ID  is  all 
that  it  takes  to  hear  a  dial 
tone.  Once  the  dial  tone  is 
verified,  a  short  squeeze  on 
the  PTT  bar  coupled  with  a 
fingertip  tap  on  the  dial  but- 
ton initiates  the  dialing  se- 
quence. Make  sure  that  you 
release  the  PTT  bar  and  dial 
button  after  no  more  than  a 
half  second  — just  a  tap  is  all 
that  it  takes  If  you  hold  the 
button  in  for  more  than 
about  one  second,  you  may 
trigger  another  burst  of  dial- 
ing. This  won't  generally 
bother  the  telephone  equip- 
ment, but  it  sounds  rather 
unprofessional  over  the  air 

When  your  transceiver  re- 
turns to  the  receive  mode, 
you  will  either  hear  the 
phone  ringing  or  a  few  sec- 
onds of  clicking  and  then 
the  ring-back,  depending  on 
how  modern  your  local  cen- 
tral office  is.  Our  central  of- 


fice has  not  yet  been  up- 
graded to  ESS  (electronic- 
switching  system)  equip- 
ment so  all  of  the  DTMF 
tones  we  dial  have  to  be 
slowly  converted  to  rotary- 
dial  pulses  before  being  fed 
into  the  phone  equipment 
That  is  the  reason  for  the 
two-  or  three-second  pause 
before  the  ring-back  is 
heard.  The  reason  that  I 
mention  this  is  because  you 
normally  don't  hear  it  This 
is  because  by  the  time  you 
have  manually  pushed  all 
the  touch-pad  buttons  for 
your  call  (a  relatively  slow 
process],  the  tone-to- rotary 
conversion  (if  required  in 
your  exchange)  has  been 
nearly  completed.  When 
you  stop  dialing  and  listen, 
usually  all  that  you  hear  is 
the  last  few  clicks  and  then 
a  ring-back. 

When  you  dial  with  this 
speed-dial  circuit,  however, 
the  tones  are  sent  out  so  fast 
that  only  the  first  one  or  two 
digits  have  been  converted 
by  the  time  your  receiver 
kicks  back  on.  Hence  you 
hear  a  relative  I  v  long  (three 
to  six  seconds  depending  on 
the  phone  number)  period  of 
either  silence  or  dialing 
clicks  before  the  phone  be- 
gins ringing,  I  mention  this 
only  so  those  individuals 
who  are  not  familiar  with 
the  phone  system  won't 
panic  or  wonder  if  they  got  a 
wrong  number  before  the 
phone  finally  rings. 

Of  course,  when  your  call 
is  finished,  bringing  the 
patch  down  is  just  as  simple. 
The  pound  sign  is  easily  lo- 
cated by  feel  and  a  quick 
jab  is  all  it  takes,  followed 
by  your  call  and  any  neces- 
sary logging.  This  can  all  be 
accomplished  without  ever 
taking  your  eyes  away  from 
traffic.  If  your  local  patch 
requires  a  security  number 
to  bring  it  up,  rather  than  a 
simple  star  then,  of  course, 
this  will  require  a  brief 
glance  at  the  touch  pad.  But 
the  concentration  and  view- 
ing required  for  dialing  the 
actual  phone  number  has 
been  completely  removed 
by  this  speed-dial  circuit  ■ 
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Don't  Be  A  Kamikaze! 


The  Hara-Kiri  Box  is  an  improvement  on  the  suicide  cord 

that's  still  dangerous,  but  it's  a  lot  safer 

than  the  cord. 


Larry  C.  Ledford  KA4f 
553-4th  Street  Sf 
Cleveland  TN  37311 


Few  hams  will  admit  that 
they  are  foolish  enough 
to  use  a  suicide  cord  — a  line 
cord  with  two  alligator  clips 
that  is  used  to  apply  110 
volts  ac  for  testing  a  trans- 
former or  motor.  While  it  is 
very  unhandy  to  properly 
set  up  a  test  jig  to  apply 
power  for  the  testing  of  a 
component  it  is  equally  un- 
handy to  complete  a  project 
only  to  find  that  a  compo- 
nent is  defective  or  unsuit- 
able {and  have  to  replace  it 
with  a  component  of  a  dif- 
ferent and  often  larger  si2e), 


The  use  of  a  suicide  cord 
will  tell  you  if  the  item  is 

usable,  but  can  kill  in  the 
process.  You  reach  over  to 
plug  the  cord  in  as  one  of 
the  leads  comes  loose,  and 
when  you  reconnect  it,  zap! 
your  body  becomes  a  con- 
ductor between  the  clip  and 
the  concrete  floor 

The  Hara-Kiri  box  is  an  im- 
provement on  the  suicide 
cord  that  still  is  dangerous, 
but  far  safer  than  the  cord  It 
is  a  unit  that  will  allow  you 
to  apply  power  to  a  compo- 
nent momentarily  or  for  ex- 
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tended  periods  of  testing.  It 
is  protected  from  shorts  by 
an  automatical ly-resettable 
circuit  breaker  and  has  two 
indicator  lights  to  warn  if 
power  is  on  or  available. 
Both  sides  of  the  line  are 
switched  to  protect  you. 
When  any  two  of  its  three 
switches  are  in  the  Off  posi- 
tion, no  voltage  appears 
across  the  test  clips  or  be- 
tween either  of  the  test  clips 
and  ground. 

The  only  exotic  compo- 
nent used  in  the  Hara-Kiri 
box  is  the  circuit  breaker. 
This  is  a  four-for-a-dollar 
hamfest  item  which  appar- 
ently was  surplus  from  a 
manufacturer  of  battery 
chargers.  It  looks  like  a  large 
neon  bulb.  If  you  can't  find 
one,  use  a  1-3-Amp  fuse  and 
holder. 

Construction  is  standard 
except  for  the  preparation 
of  the  test  leads.  The  end  of 
the  zip  cord  is  separated  for 
about  three  inches  with  one 


side   cut  one   inch   shorter 

than  the  other.  This  is  done 
so  that  if  the  clips  should 
slip  off  the  component  un- 
der test,  they  cannot  touch 
each  other  and  cause  a  short 
Due  to  the  flexibility  of  the 
wire,  they  can  be  brought 
very  close  together  Should 
one  clip  come  undone,  the 
resiliency  of  the  zip  cord 
will  spring  it  away  from  the 
other  clip.  Be  sure  to  use  the 
insulating  boots  on  the  alli- 
gator clips, 

Label  the  switches  as 
follows: 

51  Mains  Off 
Mains  On 

52  A  Steady  On 
S2  BOff 

52  C  Push  Switch 

53  Push  On 

11  Mains  On 

12  Live 

Also  put  a  label  stating: 
"Caution!  Dangerous  Volt- 
ge."  My  box  also  carries  this 
warning:  "Be  Careful!  Death 
Is  So  Permanent." 
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Fig.  3.  Schematic. 
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Fig.  5.  Setup  for  using  the  Hara-Kiri  box. 


After  you  have  finished 
wiring  the  box,  it's  important 
to  run  a  series  of  tests  to  en- 
sure that  the  box  is  safe  to 
use.  With  the  line  cord  dis- 
connected from  110  V  acr 
connect  the  test  clips  to- 
gether Connect  a  VOM  (in 
the  Low  Ohms  position) 
across  the  blades  of  the  line- 
cord  plug,  You  should  refer 
to  Fig  1  when  operating  the 
switches. 

Any  departure  from  the 
readings  in  Fig,  1  indicates 
either  a  defective  switch  or 
miswiring.  Correct  before 
continuing.  If  the  readings 
are  OK,  then  connect  the 
VOM  between  one  of  the 
blades  of  the  plug  and  one 
of  the  test  clips.  Since  we 
are  switching  both  sides  of 
the  line,  there  is  a  5t>50 
chance  that  one  of  the 
VOM's  feads  will  be  con- 
nected to  the  wrong  side  So 
if  you  can't  get  an  indication 
on  the  ohm  meter,  move  the 
VOM  lead  to  the  other 
blade.  Co  through  the 
switch  sequences  in  Fig.  1. 
Readings  should  be  the 
same.  If  they  are,  move  the 
VOM  leads  to  the  other 
blade  and  the  other  VOM 
lead  to  the  other  test  lead. 
Again,  repeat  the  test  se- 
quence. If  alf  is  normal,  then 
test  for  leakage  between  ei- 
ther of  the  plug  blades  (test 
one  at  a  time)  and  the  "bats" 
of  the  switches  and  the  case 
(if  you  used  a  metal  one). 
There  should  be  no  leakage. 

Now  give  it  a  smoke  test 
Set  the  VOM  for  a  1  50-V-ac- 
or-more  scale.  Turn  S1  off. 
Connect  the  test  leads  to  the 
VOM.  Plug  the  box  into  110 
V  ac.  You  should  have  the 
readings  in  Fig.  2  on  the  volt- 
meter and  indicator  lights. 

Turn  SI  and  S2  to  the  Off 
position.  If  the  box  has 
passed  all  the  tests,  it  is  now 
safe   to   use.   While   it   may 

"When  You  Buy,  Say  73" 


seem  redundant  to  give  this 
simple  circuit  this  many 
tests,  remember  we  are 
working  with  the  one  com- 
ponent that  we  cannot  get 
an  exact  replacement  for 
should  we  ruin  it — you! 

Using  the  Hara-Kiri  box  is 
simple  and  hopefully  safe. 
Let's  go  through  the  proce- 
dure for  testing  an  unknown 
transformer,  which  seems  to 
be  the  component  that  I  test 
the  most  often:  Switch  SI 
(Mains)  off  Switch  S2  off. 
Plug  the  box  into  110  V  ac. 
For  maximum  safety,  the 
box  and  the  transformer 
should  rest  on  an  insulated 
surface.  Connect  the  prima- 
ry leads  of  the  transformer 
to  the  test  leads  of  the  box. 
These  are  usually  color- 
coded  black.  Place  the 
VOM  on  the  1000  V-ac 
scale.  This  will  protect  the 
meter  if  the  transformer  has 
a  high-voltage  secondary 

Connect  the  VOM  test 
leads  to  the  transformer  sec- 
ondary. The  leads  of  the 
VOM  should  have  insulated 
alligator  clips.  It  defeats  the 
purpose  of  the  box  for  you 
to  hold  on  to  the  dangerous 
part  of  the  circuit  while  ap- 
plying power  to  it  Turn  S1 
on.  11  should  light.  Turn  S2 
to  C  (Push  Switch).  Push  S3. 
12  should  light  and  the  VOM 
should  indicate  some  volt- 
age. Release  S3  and  move 
the  VOM  to  a  lower  scale 
for  easier  reading  if  neces- 
sary. Push  S3  and  note  the 
reading.  Release  S3  and  re- 
cord  the  voltage  of  the  sec* 
ondary.  Repeat  for  any 
other  secondary  windings. 

For  continuous  use, 
switch  S2  to  the  A  (Steady 
On)  position.  If  II  should  go 
out  while  testing,  then  either 
the  transformer  is  shorted  or 
a  short  exists  across  the  test 
leads.  The  circuit  breaker 
has  tripped,  Switch  S2  to  the 
Off  position  and  wait  for  the 


breaker  to  recycle;  when  ft 
does,  11  will  light  up.  When 
you  are  through  using  the 
box,  turn  51  and  52  to  the 
Off  position. 

The  name  Hara-Kiri  is  a 
dark  humorous  reference  to 
the  Japanese  custom  of  ritu 
at  suicide,  for  which  surely 
the  box  wilf  not  be  used.  The 


purpose  of  the  box  is  just  the 
opposite,  to  use  a  danger- 
ous  voltage  safely.  Always 
switch  it  off  when  not  in  use. 
The  gradual  change  to  tran- 
sistors, with  their  lower  volt- 
ages, may  have  lulled  us  in- 
to a  position  where  we  have 
lost  our  respect  for  danger- 
ous voltages.  ■ 


Parts  List 


CB1 

S1 

S2 

S3 

R1.R2 

11, 12 


3-4-Amp  circuit  breaker,  automatic-reset  type 

DPDT  toggle  switch 

DPTT  toggle  switch 

DPST  or  DPDT  push-button  switch  with  spring  return 

47- 100k  Ohms,  V?  Watt 

NE-2  neon  bulb 
Line  cord 
3-4*  of  zip  cord 

2  alligator  clips  with  insulating  boots 
Metal  or  plastic  (preferred)  case  2"  x  4"  x  6" 


AMATEUR  TELEVISION 


KPA51  WATT  70  CM  ATV  TRANSMITTER  BOARD 

•  APPLICATIONS:  Cordless  portable  TV  camera  for  races  A  other  public  service 
events,  remote  VCR.  etc.  Hemole  control  of  R/C  airplanes  or  robots,  Show  home 
video  I  apes,  computer  programs,  repeat  SSTV  to  local  ATVera.  DX  depends  on 
antennas  and  terrain  typ.  1  to  40  miles. 

•  FULL  COLOR  VIDEO  &  SOUND  on  one  small  3  25*4"  board 

•  RUNS  ON  EXTERNAL  1  3-8  VOC  at  300  ma  supply  w  battery 

•  TUNED  WITH  ONE  CRYSTAL  on  426.25.  434  0.  Or  439  25  rtiHz 

•  2  AUDIO  INPUTS  for  a  low  Z  dynamic  and  line  level  audio  input  found  m  most 

portable  color  cameras,  VCR  a,  Of  home  computers 

•  APPLICATION  NOTES  S  schematic  supplied  tor  typical  external  connections, 
packaging,  and  system  operation 

•  PRICE  ONLY  $159  delivered  vis  UPS  surface  in  the  USA  Technician  class 
amateur  license  or  higher  required  lor  purchase  and  operation 

WHAT  IS  REQUIRED  FOR  A  COMPLETE  OPERATING  SYSTEM?  A  TV  set  wiih  a 
TVC-2  Of  TVC-4  420-450  fnHz  to  channel  3  downconverter. .70  cm  antenna,  a  no  eoa* 
cabfe  10  receive.  Package  up  the  KPA5  add  12  to  14  vde.  antenna,  and  any  TV 
camera.  VCR  or  computer  with  a  composite  video  output.  Simple,  eh? 

CALL  OR  WRITE  FOR  OUR  COMPLETE  CATALOG  &  more  info  on  atv 
downcortverters,  anlennas,  cameras,  etc.,  or  who  is  on  in  your  area. 

TERMS1  Visa,  Mastercard,  or  cash  only  UPS  COD  by  telephone  or  maiL  Telephone 
prdets  &  postal  MO  usually  shipped  within  2  days,  all  other  checks  must  clear  before 
shipment  Transmuting  ©quipmenl  sold  only  to  licensed  amateurs  verified  in  19&4 
Call  book  Calif  include  sales  lax 

(8TB)  447-4565  m-f  8anv6pm  pst. 


P-C.  ELECTRONICS 

Tom  W60RG      Maryann  WB6YSS 


2522  Paxson  Lane 
Arcadia  CA  91006 
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John  Coppens  LU2HP/ON6IC 
Cast  Ha  de  Correo  103 
5152  Villa  Carlos  Paz 
Argentina 


132  Extra  Memories  for 

YourFT-107M 


At  three  cents  apiece,  why  not? 


One  of  the  very  few 
operating  inconve- 
niences of  the  FT-107M  is 
the  necessity  to  change  the 
memory  switch  when  chang- 
ing  bands,  unless  you're 
lucky  and  the  last  4  digits  of 
the  frequency  coincide.  This 
is  the  result  of  the  storage 
system  used  by  the  trans- 
ceiver Internally,  the  mem- 
ory unit  counts  the  vfo 
frequency  and  stores  the 
last  four  digits  into  4  CMOS 
memories.  When  you  use 


AUK2- 

IOD- 
IOC- 
lOfl  - 
IDA- 
'S — 

so- 

9Q- 


1*0 


O 


*>®     ©    ©' 


IMI4B 


.j£ 


■  ■^vw« 


WOLEX  SOCKET 
4  PlKS 


Fig.  1.  Diode  matrix. 
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(recall)  a  frequency  from 
this  memory,  a  synthesizer 
contained  in  the  memory 
unit  replaces  the  vfo  and 
synthesizes  the  frequency 
stored. 

If  you  were  operating,  for 
example,  on  7,1505  MHz, 
the  memory  unit  stores  only 
the  last  four  digits  (1505). 
Switching  bands  to  15  men 
ters  you  get  21 .1 505  MHz  on 
the  display,  On  10A  you'd 

get  28.1 505  MHz,  etc. 

Recently,  while  repairing 
a  friend's  FT-107's  memory 
unitr  I  found  that  four  of  the 
5101  memory  chip's  address 
lines  are  not  used.  Of  the  to- 
tal of  eight  lines,  only  four 
are  used  to  select  the  mem- 
ory channel  number;  the 
other  four  go  to  +5  volts 
through  2.2k  pull-up  resis- 
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Fig.  2.   Inverter/level  trans-      Fig.  3.  Diode-matrix  wiring 
lator.  pattern,  foil  side. 

32     73  for  Radio  Amateurs  •  March,  1986 


tors.  Reasoning  that  four  ex- 
tra lines  give  16  extra 
possibilities,  and  needing 
only  1 2  (1 2  bands),  there  was 
the  solution,  ready  to  use. 

The  Circuit 

The  easiest  way  to  code 
12  bands  (160,  80,40,20, 15, 
10A,  10B,  1GC,  10D,  Aux1, 
Aux2,  and  JJY,  the  latter 
three  having  been  modified 
for  the  new  30-,  17-,  and  12* 
meter  bands)  into  four  lines 
is  using  a  diode  matrix,  I 
wanted  to  use  as  few  diodes 
as  possible  so  I  made  up  Ta- 
ble 1  first. 

There's  one  code  that 
doesn't  use  a  diode,  4  codes 
that  use  1  diode,  and  6  codes 
that  use  2  diodes  That  totals 
11 ,  indicating  the  necessity 
to  use  one  code  with  3 
diodes  Total  diodes  used  in 


=  «h: 


0      0-E 


p   «HI 


the  coder;  19.  The  diode  ma- 
trix is  shown  in  Fig.  1. 

The  bandswitch  is  con- 
nected to  a  +8-volt  supply, 
and  the  memories  work  on  a 
separate  +  5  volts.  A  voltage 
translator  was  needed  to 
convert  the  voltages  and  to 
isolate  any  possible  timing 
problem  between  both  sup- 
plies, A  simple  transistor  in- 
verter was  chosen  No 
collector  resistors  are 
needed,  as  they  are  supplied 
by  Yaesu  in  the  form  of  the 
2,2k  pull-ups  [Fig.  2). 

Construction 

When  doing  any  work  in- 
side the  transceiver,  switch 
power  off  and  take  the  plug 
out  of  the  wall  socket,  both 
for  the  safety  of  the  opera- 
tor and  the  integrated  cir- 
cuits. 
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Fig.  4.  Diode-matrix  construction,  component  side. 
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Fig.  5.   Inverter/level  trans- 
lator board,  foil  side. 

Both  circuits  were  con- 
structed on  1  M  perforated 
PC  board  (Veroboard  or  sim- 
ilar). Mount  the  diodes  as  in 
Fig,  4  to  allow  easy  installa- 
tion afterwards  Connect  the 
cable  to  the  board  before 
mounting  it  inside  the  trans- 
ceiver On  the  inverter 
board,  mount  the  transistors 
as  close  to  the  board  as  pos- 
sible, or  the  board  won't  en- 
ter into  the  memory  unit.  Do 
connect  the  cable  to  the  in- 
verter board,  but  without 
the  plug  (you  will  have  to 
pass  the  cable  through  one 
of  the  holes  of  the  memory 
unit's  enclosure  first).  Split 
this  cable  in  two  pairs. 

Length  of  the  wiring  is  of 
no  great  concern,  but  the 
construction  as  shown  in  the 
Figs,  is  probably  the  easiest. 

Installation 

In  order  to  install  both 
boards  it  will  be  necessary  to 
remove  both  the  top  and 
bottom  covers  of  the  FT- 
107M  (8  screws  each)  First 
remove  the  handle  (2 
screws). 

The  diode  matrix  fits  on  rf 
mother  board  PB  2009  (bot- 
tom side  of  the  FT-107M) 
alongside  the  solder  points 
of  P20  On  this  plug,  all  the 
bandswitch  points  are  avail- 
able (see  Fig,  7).  When  all  the 
connections  between  the 
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Fig.  6.   Inverter/level  translator  board,  component  side. 


diode  matrix  and  P20  are 
made,  the  construction  is 
rigid  enough  to  stay  put 
without  any  other  mechani- 
cal support. 

The  inverters  were  in- 
stalled inside  the  memory 
unit  To  take  out  the  mem- 
ory unit  (metallic  box  near 
the  speaker),  it's  easier  to 
take  off  the  black  plastic 
cover  of  the  rf  unit  and  local 
unit. 

Take  off  the  cover  of  the 
unit  on  the  component  side. 
A  2,5  x  25  mm  (.1  *  x  1  *) 
border  of  the  protective 
paint  of  the  divider  unit  is 
scraped  off  with  a  small 
knife.  (The  divider  unit,  PB- 
2084,  is  the  small  PC  board 
which  is  upside  down  near 
the  top  of  the  box.)  Then  the 
inverter  board  is  soldered 
side  to  side  with  the  divider 
unit,  as  shown  in  Fig  8.  You 
can  take  out  the  divider  unit 
to  pass  the  cable  through 
one  of  the  top  holes  of  the 
memory  unit's  box.  Then  in- 
stall the  divider  unit  again  in 
the  box  and  affix  the  plug  to 
the  end  of  the  cable.  Solder 
the  four  separate  cables  to 
the  5101  chips,  as  shown  in 
Fig.  8. 

Now  close  the  memory 
unit  again  and  install  it  in- 
side the  transceiver. 


D1-19 

R1-8 
T1-4 


Parts 

1N4146(1N914) 

22k,  1/4  Watt 
BC547 


P1,S1 

10*  of  4-strand  flat  cable  or  40 

Perf board  (see  Figs-  for  size) 


List 

Any   small    switching 
diode 

Any  small-signal  NPN 
transistor 

4-pin  plug  and  socket 
"  of  single-strand  cable 


Testing 

Connect  the  two  cables 
together  (the  one  coming 
from  the  diode  matrix  and 
the  one  going  to  the  invert- 
ers). Don't  worry  about  the 
polanty.  Either  way  you  plug 
it  in,  it  will  work. 

Turn  on  the  transceiver, 
set  it  on  20  meters,  and  set 
the  memory  switch  to  chan- 
nel 1 .  Try  to  save  and  recall 
a  frequency  (say  14.1111 
MHz)  Now  switch  to  1 5  me- 
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Fig.  7.  Diode-matrh  board 
pinout 

ters  and  store,  in  the  same 
memory  channel,  another 
frequency  (say  21.2222 
MHz).  Going  back  to  20  me- 
ters and  recall ing  memory  1  f 
it  should  still  read  14/1111 
MHz. 

Now  try  some  other  com- 


JJY 

AUX2 

AUX1 

100 

10C 

10B 

10A 

15 

20 

40 

80 

160 


Number 

Binary  Code 

Number  of  Diodes 

0 

0000 

0 

1 

0001 

1 

2 

0010 

1 

3 

0011 

2 

4 

0100 

1 

S 

0101 

2 

6 

0110 

2 

7 

0111 

3 

8 

1000 

1 

9 

1001 

2 

10 

1010 

2 

11 

1011 

3 

12 

1100 

2 

13 

1101 

3 

14 

1110 

3 

15 

1111 

4 

Table  7. 

Cable 

5101  Pin 

witch 

A      B 

C 

D 

4 

5 

6 

7 

0       1 

1 

1 

1 

0 

0 

0 

0       1 

1 

0 

1 

0 

0 

1 

0       1 

0 

0 

1 

0 

1 

1 

1       0 

0 

0 

0 

1 

1 

1 

0       0 

0 

1 

1 

1 

1 

0 

0       0 

1 

0 

1 

1 

0 

1 

1       0 

1 

0 

0 

1 

0 

1 

0      0 

0 

0 

1 

1 

1 

1 

1       0 

0 

1 

0 

1 

1 

0 

1     1 

0 

0 

0 

0 

1 

1 

0       1 

0 

1 

1 

0 

1 

0 

0       0 

1 

1 

1 

1 

0 

0 

1  »  >  7  volts 

1 

=  5  volts 

0=       0  volts 

0 

=  0  volts 

Table  2. 
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PACKET  RADIO  GOES  PORTABLE 


GLB  ELECTRONICS 


DvSr"'^ 


Model  PK1-L 

*  LOW  25  mA  GufrenT  drain. 

*  Designed   for   p  or  labia  or   solar- 

powered  sTahona, 

■  Miniature  stee—  U&hlwoiflhi 

*  Rugged  aU  metal,  ahialdrKl  enclo- 

sure 

■  On  board    Lithium    Batiery   RAM 

backup 

*  Of-ooaid  watchdog  lor  rviia&ility 

■  Standard  DB-25  Conn*ctQfS- 

*  Output    signal     indicai«&    "Con- 

nected   Status 

*  Does  not  require  icjueiched  Mud 

*  Comes  with  8K  of  RAW 

*  Remote  Command  Mode  fix  Una! ■ 

tended  aoeratiod 

*  Hardware  command  lockout  tor 


*  Commands  compatible  witti  our 

Model  PKi 

*  Retains  aJ!  other  feature*  of  the 

Model  PKl 

*  Extra  MO  lines  tor  special  applica- 

lions. 


Power  require  men  I; 

9  Ic  15  Vol  Is  DC  ©  25  mA  typical 

Dimensions: 

4,6  X  5,90  X  1.0  incnaa 

Trim  I  Weight: 
12  oz&. 

PKl L— Wired  and  Tested 

List-  S239  95 

Amaleur  nel—  1209.95 


GLB  MODEL  TNC-2A  KIT 

Just  when  you  thought  TAPft  TNC-2  Krts 
were  a  thing  of  the  pasl,  GIB  —  the  first 
commercial  producer  nf  Packet  Con- 
trollers —  Joins  (he  "TAP R  Revolulion" 
at  faall 


Scftwv* 
Docmtwntittoo 


by  TAPR 


GLB  Model  TNC-2A  Kit 

COMPLETE  KIT  ONLY 

$154.95  NMOS 
$169.95  CMOS 

■*   shippmg 

Confute  GLB  lor  information  ort  out  lull  Ims 
Of  Packet  Gomrotlm 


ik  i 


GLBELECTRONKS.INC 


tSl  C*mm*rte  Pkw*  . 

Buft#lo,  NY  W224 

?16-6?S67*0     0  to  * 


5QLOER  *   SEPARATE  CABLES  HERE 


P82094 

DIVIDER 

BOARD 


SCRAPE  OFF 
PROTECT  l VU  MiMT 

A**D  SOLDER  TO 

'..["i?    BOARS 

CCOMPOMEtwTS  DOwtfl 


5  VOLT  REGULATOR- 
TOP  MEMORT  UNIT- 


■FLAT  CABLE  PASSES  6EL0W  DIVIDER 
BOARD  THROUGH  ONE  OF  THE  MOLES 


jfi 


Fig.  8.  Inverter  board  placement 


binations,  No  combination 
should  alter  the  contents  of 
any  other  band  or  memory 
number.  If  you  have  any 
problems,  they  will  proba- 
bly be  wiring  errors  in  the 
diode  matrix,  Use  Table  2  to 
debug  any  wiring  error  or 
faulty  diode. 

Finally 

Why  so  many  memories? 
That  is  probably  what  Yaesu 
thought  when  they  left  them 
out  in  the  first  place.  Now, 


an  owner  of  an  FT-107M  can 
store  the  emergency  fre- 
quency for  each  band  on 
channel  1 .  He  can  scan  these 
frequencies  using  only  the 
bandswitch  (the  memory 
switch  remains  on  channel 

Then,  on  channel  2  he  can 
store  his  favorite  nets  for 
each  band.  You'll  have  a  lot 
of  unused  channels,  but  at 
only  three  cents  apiece,  too 
many  is  better  than  too 
few!! 


the- 

HAM  STATION 

P.O.  Box  4405 

220  N.  Fulton  Ave, 

Evansvllle,  IN  47710 

Stores  Hours 

MON-FRI  9AM-6PM 

SAT  9AM-3PM 


WARRANTY  SERVICE  CENTER  FOR: 
ICOM,  YAESU.  TEN-TEC 


TERMS: 
Prices  Do  Not  Include  Shipping. 
Price  and  Availability  Subject  to 
Change  Without  Notice 
UPS  COD  $2.50  Per  Package 


(C)   $ 


USED  EQUIPMENT 

ASTRON 

VS-35M  25-35 A  Variable  w/ meter.     S  139  95 

AZDEN 

PCS-4000  $  199.95 

PCS-3000 175.00 

PCS-30Q  2M  H.T  174.9S 

Remote  Cat>le-3QDG  25,00 

COLLINS 

75S-3/CW  MARROW  £  249.95 

32S3  XMTR/516F-2  PS  399.96 


DENTRON 

W2  Wall  MiT    

80-10  AT  Tuner        

DRAKE 

L4B  Amp 

W4  Wall  Mtr 

1.5  KHZ  Filter. 

UV-3  |2M  &  440)  wHT  Micf  P.S.-4 
R4A  Rcvr  (C) 

ENCOMM 

ST*144  2MHT 

HT420Q  2MHT 

ST7T  440MH2  HT. 

HL-32V  #30  Amp 

ST-6BC  Base  Chgr 

Leather  Case 

HAL 

MPT— 3100  (Mo  MoorJoO 

ct22qo/kb2iqo  .    .    . 

HEATMKIT 
SB200  Amp        .  . 
SB-200  Amp  wJout  Tubes 
SA  2040  SKWrruner 
HR-1680  Rcvr 

HM102  Wall  Mtr 

HP-23B  Power  Supply  . . , 

GR54  Gen.Cov.Rcvr  ... 

1M-4.190  VHFUHFMtr 

HW-7  Xcvr  

HM2140  Pep  Watt/SWR  Mtr. 

ICOM 
74S/P  S 
740/R  S 
740 

730  

R-70  Gen  Cov.Revr. 
471A  430-450  MHZ 

255A  2  Mir  

2  Mtr  All  Mode 
SM  5  Desk  Mic 
SM-6  Desk  Mic 
HM-10  Up-Own  Mic  . . 
I  P5-15  PS 


ICOM 

2AT  2  Mtr  H.T 
22S  2  Mtr  (Low  output) 

KANTRQNICS 
Interlace  II 
Mini-Terminal 

Variolar 

Amtor  Soft  (VIC  20) 

KENWOOD 

TS-820S 

VFO  B0 

TS520S 

DG-5  Freq  CTR 

7S520SE 

TS520 

TR2600  2M  H  T 

TR240G  2M  H.T. , 

TRS400  440  MHZ  - 

RM-76  Microprocessor 

BS-5  Pan  Kit 

OOModule  (520  or  820) 

R-11  Gen  Gov  Rcvr 

ST-1  Base  Chgr       

SPKFl/Mic-2500 
PC-1  Phone  Patch    .  . . 
R599A  Revr  W/2&6M 
TR9130  2M  All  Mode/TT  mic 

MFJ 

732  Filter 

410  Prof,  Morse  Kayoi/Trainer 

SWAN 

Cubic  Astro  150  

100  MX  XCVR 

700  CX,  PS 

350  C.  PS 

350  B 

Mark  I  Amp  700  wfovt  CW 

Mark  II  Amp  960  wftut  CW 

Mark  Hi  Amp  1K*/ouiCW 

600-T  Xmtr 

TEN-TEC 
29  00  OMNI-C 
99  95  OMNl'A/B 


5500 
29-95 

699.95 

55.00 

25.00 

429.00 

129.95 

185.00 

139  50 

t09  95 

59  96 

1900 


$1495  00 
525  00 

I  329  95 
225  00 
13950 
79  95 
40.00 
69.95 
4995 
6995 
69.95 
69.00 

S  715.00 
639  95 
539-95 
459  95 
439  95 
565  00 

S   165.00 

269  95 

29  00 

29  00 


r      -      ■      - 


I      -      »      - 


; 


p    ■    r    ■    i 


TEN'TEC 

214  Bectret  Mic 

215  Mic 

206A  X-CAL 

2591  2M  H.T 

YAESU 

FT980/Gen  Cov.  Xmt 

SP9B0  Spkr/Audlo  tilt 

FT980,  Am  filter,  Gen  Cov   Xmi. 

FT980,  Ke/er 

FT107M/DMS/FP107E  PS.  . 

FT901DMFAN,  CW 

FT101ZD.  CW.  Fan 

FT101ZD.  AM,  Fan 

FT101ZD.  AM,  Ware  Bands 

FT101Z,  CW,  Fan 

FV101Z  Remote  VFO 

FT101E.CW    , 

FT101E,  Fan    . 

FTtOtB.  Fan. 

FT-7  20W  Xcvr  , 

FL-ltOAmp 

FT726R  MuWi  Mode 

FT221  2M  AH  Mode 

FT221/W/Preamp 

YD14S  Desk  Mic 

F6A-2  Sleeve  ... 

FP  757  H.D 

FT2D8R  

FT209RH 

Tempo  2020  (C) 

Tempo  one  w/P.S. 

NDf  HC1400  2M  25WHT  Mic 

Alliance  HD-73  ...  (C) 

Panasonic  4900-Gen  Cov  Rcvf 

Viking  2KW  Tuner 

Timex  Sinclair  1000  16K  (New) 
515  00  Robol  800 
559  00 
89  95 


159  95 
75  00 

179.95 

109  95 

49  95 

29  95 

459  95 

11900 

389  95 

175.00 

429  95 

389  95 

229  95 

169  95 

165  00 

45  00 

49  00 

49  00 

55  00 

39  00 

25  00 

49  00 

195,00 

395  00 

45.00 
99,95 

329  95 
249  95 
399  95 
239  95 
259  95 
475  00 


299  95 


35.00 
25.00 

19.95 
189.95 

$1175.00 

45.00 

1195.00 

1175.00 
559  00 
579  95 

3*4-5    _  _■  i 

549  95 
549  95 
45995 
105  00 
449  95 
429  95 
369  95 
279.95 
149951 
669-95 
249951 
2C9.95] 
25( 
3,751 
1400( 
17&O01 
245.00 


Send  SASE  for  our  new  & 
used  equipment  list. 


For  Orders  and  Price  Checks  Call  800-523-7731 


Indiana  call  1-812-422-0231 
Service  Dept.  1-812-422-0252 
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ASTRON 

CORPORATION 


2852  Walnut  Ave.,  Unit  E 
Tustin,  CA  92680 
(71 4»  832-7770 


Canadian  Distributor 

Easttom  Industries,  Ltd. 

4511  Chesswood  Dr. 

Dowisview,  Ontario,  Canada  M3J  2V6 

(416)638-7995 


r 


ASTRON  POWER  SUPPLIES 

■  HEAVY  DUTY  •  HIGH  QUALITY  •  RUGGED  •  RELIABLE 


INSIDE  VIEW-  RS-12A 


RS  and  VS  SERIES 
SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output, 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
except  RS-4A. 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  tow  lw 
mptf  Voltage 

•  HEAVY  DUTY  HEAT  SINK  *  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S.A. 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105  -  S25  VAC 

•  OUTPUT  VOLTAGE:  13.8  VDC  ±  0.05  volts 
(Internally  Adjustabte:  11-15  VDC) 

•  RIPPLE:  Less  than  5mv  peak  to  peak  (full  toad 
&  tow  line) 


MODEL  RS-50A 


MODEL  VS-50M 


RM-A  Series 


■ 


MODEL  RM-35A 


RS- A  SERIES 


MODELRS-7A 


19"  X  SVa  1ACK  MOUNT  POWER  SUPPLIES 

Continuous 
Model  Duty  (AMPS) 


RM-35A 


25 


RM-SOA  37 

•  SEPARATE  VOLT  &  AMP  METEHS 

RM-35M  25 

RM-5QM  37 


icr 

(AMPS) 

35 
50 

35 
50 


Size  (IN) 
HXWXD 

5  V*  ■  19-  12^ 
5W     19-  12Vi 

5V<  x  19  x  1214 
5tt  x  19  x  12% 


Shipping 
Wt.  (lbs.) 

30 
50 

38 

50 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

RS-  4A 
RS-7A 
RS-7B 

RS-10A 
RS-12A 
RS-20A 

RS-35A 

RS-50A 


Continuous 
Duty  (Amps) 

w 

5 

5 

7.S 

9 

16 

25 

37 


ICS* 

(Amps) 

4 

7 

7 

10 
12 
20 
35 
50 


Stee  (IN) 

HxWXO 

3V*  x6V?x9 

4>  PA  ■  10J4 

4x?Vi%WA 

4Vzk8k9 

5x9x10V' 
5x11  x  11 

6  x  13  V*  x  11 


Shipping 
wt  (lbs) 

5 

9 
10 

11 
13 

18 
27 

46 


Switchable  voit  and  Amp  meter 


MODEL 

RS-12M 
R3-20M 
RS-35M 
RS-50M 


Continuous 
Duty  (Amps) 

9 

16 

25 
37 


ICS* 

(Amps) 

12 

20 

35 
50 


Size  (IN) 

H  x  W  x  D 

4V4  x  8  x  9 
5x9  x  1G1/* 

5x11  x  11 
6  x  13V*  x  11 


Shipping 
Wt  (lbs) 

13 

18 

27 
46 


VS-M  SERIES 


•  Seperate  Volt  and  Amp  Meters 

•  Output  Voltage  adjustable  from  2-15  volts 

•  Current  limit  adjustable  from  1 .5  amps  to  full  Load 


MODEL  VS-20M 


Continuous  Duty 

ICS* 

(Amps) 

(Amps) 

Size  (IN) 

Shipping 

MODEL 

@ia.mc&iwDcamc 

©13.8V 

HxWxD 

Wt  (lbs) 

VS-20M 

16      9    4 

20 

5x9x  IOVi 

20 

VS-35M 

25    15    7 

35 

5x11  x  11 

29 

VS-50M 

37     22  TO 

50 

6x  133/4  x  11 

46 

Built  in  speaker 

Conlinous 

ICS* 

Size  (IN) 

Shipping 

MODEL 

Duly  (Amps) 

Amps 

HiWxD 

Wt  (lbs) 

RS-7S 

5 

7 

4x7%x  10% 

10 

RS-10S 

7.5 

10 

4* 7Km  ID* 

12 

RS-VOL(ForLTR)            7.5 

10 

4>9  ■  13 

13 

RS12S 

9 

12 

4V»  x  8  x  9 

13 

RS-20S 

ts 

20 

5  x  9  x  10V? 

18 

RS-S  SERIES 


MODEL  RS-12S 


Stephen  W.  Wolf  WB81KO 
27132  Butternut  Ridge  Road 
North  Olmsted  OH  44070 


Inside  CoCo's  ROMpak 

Store  your  favorite  Color  Computer  programs 
in  ROM  —  and  never  type  "Load" again* 


Photo  A.  A  RAM  pack  configured  to  give  8K  of  RAM  at  the 
cartridge  port.  The  switch  is  a    Comprise'  autchexecute  (see 

text). 


Mailboxes  for  HF  and 
VHF  are  becoming 
more  and  more  popular.  As 
participation  increases,  there 
is  a  growing  wealth  of  infor- 
mation available.  In  most 
areas.  RTTY  pictures,  pro- 


grams, bulletins,  ^nd  public- 
domain  programs  are  all 
available. 

There  is  a  tremendous  ad- 
vantage to  having  the  proper 
software  to  access  these  sys- 
tems. A  good  program  needs 


Photo  B.  A  ROM  pack  configured  with  16K  of  EPROM. 
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Photo  C  The  CRA  and  Associates  Universal  EPROM  Pro- 
grammer. This  unit  can  be  considered  a  complete  develop- 
ment system,  It  also  offers  protection  to  the  CoCo  via  full 
bu  ffering. 


Photo  D.  The  Green  Mountain  Micro  Color  Burner— one  of 
the  least  expensive  burners,  available  in  kit  form. 


both  a  transmit  and  a  receive 
buffer  that  can  be  saved  and 
loaded.  Using  a  program 
which  prints  only  the  infor- 
mation you  receive  can  cause 
you  quite  a  bit  of  typing 
should  you  decide  you  want 

to  use  it  again. 

The  program  that  I  use  can 
be  loaded  from  disk  or  tape. 
The  program  is  long — 7,341 
bytes.  A  second  CoCo  is  used 
for  my  amateur  radio  opera- 
tions I  used  to  hesitate  turn- 
ing that  computer  off  when  it 
was  not  in  use.  After  each 
power-down,  a  long  tape  load 
would  precede  any  amateur 
activity  For  this  reason,  I  be- 
gan searching  for  a  way  to 
keep  the  program  in  non-vol- 
atile ROM  and  be  able  to  run 
it  from  a  ROM  pack.  Here's 
how  I  did  it;  I  call  it  ROMpak. 

The  Program 

If  your  program  normally 
runs  in  memory  after  a  tape 
or  disk  load,  the  chances  are 
that  you  will  not  be  able  to 
burn  it  into  ROM  and  run  it 
there.  However,  you  can  store 
your  program  in  ROM.  If  you 


had  a  program  that  would 
transfer  it  back  to  where  it 
should  be  in  RAM  and  exe- 
cute itr  you  would  eliminate 
the  tape  load. 

This  is  exactly  what  the 
loading  program  does.  Once 
executed,  it  prints  a  menu 
screen  with  the  titles  for  your 
programs  You  choose  the 
program  you  want  and  the 
loader  puts  it  into  RAM  and 
executes  it 

The  program  as  it  appears 
will  not  do  the  trick.  To  make 
it  work  you  will  need  to  do  a 
little  paperwork  and  figuring, 
The  program  itself  will  re- 
quire modification. 

First,  type  it  as  it  stands. 
You  will  want  to  assemble  it 
to  check  for  errors.  If  it  is  as- 
sembled as  it  sits,  EDTASM 
will  give  you  a  wheelbarrow 
full  of  BAD  MEMORY  errors. 
EDTASM  recognizes  that  you 
are  trying  to  write  to  the 
ROMpak  and  will  tell  you 
that  is  a  no-no.  Change  line 
190  to  read: 
190    ORG     SI  000 

Now  try  an  assembly  with 
the  following  switches:  A/IM/ 


A  dramatization  of  what  can  he  programmed.  (I  wish  I  pos- 
sessed a  ROMpak  with  these  programs!) 


WE/AO.  If  everything  checks, 
change  line  190  back  to  the 

original  and  save  the  source 
code. 

Your  Programs 

Although  Basic  programs 
can  be  loaded  and  run  in  this 
manner,  this  program  will 
work  only  with  machine-lan- 
guage programs  You  will 
need  a  number  of  addresses 
from  each  of  these  programs: 

1,  Where  the  program  be- 
gins in  RAM. 

2.  Where  it  ends. 
3  Its  length. 

4,  Where  it  executes. 

5.  Where  to  load  it  into  the 
ROMpak. 

From  Basic,  CLOADM  one 
of  the  programs.  Do  not  exe- 
cute it,  but  return  to  Basic 
The  starting  address  of  this 
program  can  be  found  by  typ- 
ing: 

PRINT  PEEK   [&HTE7) 

and 

PRINT  PEEK  (&H1EB) 

The  first  value  is  the  most 
significant  byte    Each  of 


these  will  have  to  be  changed 
to  hex  using  EDTASM's  Z-Bug 
calculator  and  concatenat- 
ed, The  ending  address  is 
given  by: 

PRINT  PEEK  (&H7E) 

and 

PRINT  PEEK  (&H7F) 

The  execution  address  is 

given  by: 

PRINT  PEEK  (&H9DJ 

and 

PRINT  PEEK  (&H9E) 

I nZ-Bug,  calculate  the  pro- 
gram's length,  Enter  this  infor- 
mation in  the  worksheet  (Fig, 
1).  Do  this  for  all  of  the  pro- 
grams you  wish  to  load  into 
the  ROMpak, 

Modifying  the  Loader 

The  loading  program 
requires  a  number  of  modifi- 
cations before  we  can  deter- 
mine its  length.  Load  the 
source  code  and  print  the 
menu  lines.  Modify  these 
with  the  names  you  wish  to 
use  with  each  program.  You 
may  have  more  than  seven 
programs  to  load,  in  which 


Name  of 
Program 


Starting 
RAM  Addr 

LD#T0 


Ending 
RAM  Addr. 


ROMpak  Formatting  Worksheet 

Length  Exec 

of  Prog r.  Addr. 

LENGTH*  EXEC# 


Starting 
ROM  Addr 

STPG# 


Ending 
ROM  Addr. 


Loader 
Program  #1 

Program  #2 


Fig.  J*  ROMpak  formatting  worksheet 
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case  you  will  have  to  expand 
the  menu.  If  you  have  fewer 
than  seven  and  you  wish  to 
load  more  into  the  ROMs  at  a 
later  date,  the  area  of  ROM 
where  the  future  menu  lines 
will  reside  will  have  to  be  left 
blank. 

The  lines  reading  FDB 
SODOD  simply  space  the 
menu  lines  apart  on  the 
screen.  The  program  looks  for 
a  "$FF"  value  to  end  the 
menu  screen.  This  can  either 
be  put  in  (as  in  the  program) 
or  assumed  as  unburned 
ROM 

Once  the  menu  has  been 


modified,  type  A/AO.  As  the 
assembler  scrolls  the  screen, 
it  can  be  made  to  pause  by 
pushing  both  the  < shift > 
and  C@>  keys.  The  last 
byte  of  the  menu,  the  "$FF" 
character,  is  the  last  byte  of 
the  program.  By  pausing  the 
scrolling  when  this  part  of  the 
program  is  on  the  screen,  the 
ending  address  of  the  loader 
can  be  determined.  Knowing 
that  the  start  is  at  $C000,  you 
now  can  complete  the  work- 
sheet. You  can  alsodetermine 
this  ending  address  by  assem- 
bling the  source  code  to  the 
printer  (A/LP). 


Once  the  worksheet  is 
complete,  enter  the  values 
into  the  source  code  that  the 
program  will  need  If  you  are 

planning  on  expansion,  re- 
member that  you  will  proba- 
bly have  to  make  two  burn 
passes  The  first  will  start  at 
$C000  (SOOQG  relative  to  the 
start  of  the  ROM).  The  second 
pass  will  leave  the  future 
menu  lines  unburnt  and  start 
loading  in  the  stored  program 
code  for  the  first  program. 

Building  the 
ROMpak'sCode 

There  are  three  methods  of 


building  the  code  that  will  go 
into  the  ROMpak.  The  first  is 
to  use  the  computer's  RAM, 
pretending  that  some  arbi- 
trary byte  is  actually  $COO0 
Then,  using  the  Z-Bug  "P" 
command,  make  a  copy  of 
the  memory. 

Since  the  loader  is  not 
memory-independent,  you 
will  not  be  certain  that  the 
program  will  work  at  its 
proper  address  until  you  have 
the  ROMs  burnt.  Then  it's  too 
late.  Double  and  triple  check 
any  code  put  together  this 
way. 

A  much  more  desirable 


0100 
oito 

0120 
0130 

QUO 

015D 

0L6D 

01  7  D 

01  SO 

019D 

020  □ 

0210 

0220 

0230 

0240 

02 

0260 

0270 

0280 

0290 

0300 

0310 

03. 

0330 

0340 

0350 

0360 

037D 

03SD 

Q39Q 

U400 

0410 

0420 

0430 

0440 

0450 

0460 

0470 

04-50 

049O 

0500 

05. 

0520 

0530 

0540 

055  D 

0560 

0S70 

0580 

0590 

oeoo 

061m 
0ft2l.l 

05  30 
0640 
0S5D 
QfifiO 
0670 
0650 
0690 
0700 
0710 

0720 
0710 
0740 
0750 
0760 
0770 
0760 
0790 
0600 
0S10 
0030 

06  J  D 


•  RONPACK  OP CRATING  SYSTEM 

*  BY  STEPHEN  W»  WOLF 


*  THIS 

* 

it 

# 


*  LOAD 

STPG1 
LDlTQ 
LEWTril 
EXEC! 

5TPG2 
LD2TO 
TH2 

EX  EC 2 

# 

STPG3 
LP3T0 
LENTA 3 
EXEC3 

STPG4 
LD4T0 

LENTH4 
EXEC4 

STPC5 
LDBTO 

LENTH5 

EXEC5 

* 

STPG6 
LD6TO 
LEN7H6 
C6 


PROGRAM  IS  PUBLIC  DOMAIN 

ORG     $CD On 

PROGRAM  VARIABLES  HERE 


SET 
SET 
SET 
SET 

SET 

SET 
SET 

firx 

SET 
SET 

l)  r"T 

SET 
SET 
SET 
SET 

SET 
SET 
SET 
SET 

SET 
SET 
SET 
SET 


S3000 
S4OD0 
$0100 
SCO  00 

$1000 
$4000 
S0100 

seooo 

$3000 
$4000 
$0100 

scooo 

$3000 
$4000 

50100 

$cooo 

$1000 
$4000 
$0100 

scooo 

$1000 
$4000 
$0100 

scooo 


LOCATION  OP  PROGRAM  ONE  IN 
LOAD  ONE  TO  RAM  PROM  SERE 
LENGTH  OP  PROGRAM  ONE 
EXECUTION  ADDRESS  OP  FIRST 


*  PRINT  MENU  AND  GET  PROGRAM  NUMBER 

BETORN  LBSR  $A929  CLEAR  THE  SCREEN 

LDX  iMENTJ  ADDRESS  OP  START  OF  MENU 

PRINT   LDA  ,X+  OBTAIN  MEMOR* 

CMPA  #$FF  <$PP>  IS  DELIMITER 

BEG  GETCHR  DONE 

J SB  SA2B2  ROW  PRINT  TO  SCREEN 

BRA  PRINT  NEXT  CHARACTER 

GETCH'R  JSR  $AlCl  CHECK  THE  KEYBOARD 

BEO  GETCHR  UNTIL  A  i  IS  PRESSED 

LBSR  SA92S  CLEAR  THE  SCREEN  AGAIN 

* 

*  COMPARE  +  LOAD  ONE  TO  SEVEN 


BACKO 


TWO 


CMPA 

BNE 

LDX 

LDY 

LDU 

LBSR 

JHP 

CHPA 

BNE 
LDX 
LDY 
LDU 
BSR 
JMP 


l$3l 

TWO 

ISTPG1 

ILDITO 

|LBKTB1# 

MOVE 

EXEC1 

1532 
THF 

ISTPG2 
D2TO 
NTH2 
MOVE 
EXEC2 


FIRST  PROGRAM? 

GOTO  12 

START  ADDRESS  IN  ROMPAK 

ADDRESS  TO  LOAD  IT  TO 

BYTES    IN    PROGRAJT 

MOVE  IT 

EXECUTE  •! 


0840 

THREE 

CMPA 

1533 

0850 

BNE 

POOR 

ne€o 

"X 

ISTPC3 

0870 

m 

ILD3TO 

OBflO 

LDU 

ILENTH3 

OB90 

BSR 

MOVH 

09QD 

JMP 

EXF.C3 

0910 

* 

0320 

rot 

CMPA 

1334 

09  111 

BNE 

FIVE 

0940 

LDX 

•STPC4 

0950 

LDY 

#LD4TO 

ROMPAK 

0960 
0970 
0980 

LDU 
35R 
JMP 

H4 
HOVE 
EXEC3 

PROGRAM 

0990 

• 

1000 

ti\ 

CHPA 

IS35 

1010 

BNE 

SIX 

1020 

LDX 

♦ST PC 5 

1030 

LDY 

#LD5TO 

1040 

LDU 

•LENTRE 

1050 

BSR 

MOVE 

1060 

JMP 

EXECS 

1070 

* 

1080 

SIX 

CMPA 

#$36 

1090 

BNE 

SEVEN 

1100 

LDX 

ISTPG6 

1110 

LDY 

ILD6TO 

)  )20 

LDU 

#LENTH* 

U30 

BSR 

MOVE 

1140 

JMP 

EXEC6 

1150 

# 

1160 

* 

BASIC 

1170 

# 

1180 

st\ 

CAP  A 

*S37 

1190 

lb:  ' 

RETURN 

ILLEGAL  PROCFAM  KUK&ER 

1200 

CLR 

<S71 

CLEAR  COLD  START  FLAG 

1210 

LDX 

fSA027 

START  OF  BASIC 

1220 

JM? 

,x 

JDW  TO  BASIC 

1230 

* 

1240 

• 

HOVE 

SETBROQTv 

1250 

• 

1260 

• 

-X 

:   FROM 

ADDRESS 

1370 

* 

-* 

:   TO  AD 

mo 

• 

-0 

f  OF 

BYTES 

1290 

• 

1300 

MOVE 

LDA 

*x+ 

BYTE  TO  BE  MOVED 

1310 

STA 

,¥+ 

HOVE  IT  TO  NEW  MEMORY 

1320 

LEAU 

-l,tf 

DECREMENT  U 

1330 

CMPU 

tsoooo 

DONE? 

1340 

BSE 

MOVE 

NO 

1350 

RTS 

YES 

1360 

* 

1370 

+ 

THE 

MENU  SCR 

FOLLOWS: 

1380 

* 

1390 

tit* 

FCC 

/SELECT 

PROGRAM  NUMBER \f 

1400 

FDB 

SODOD 

1410 

FCC 

A.   TITLE  OF  FIRST  PROGRAM/ 

1420 

FDB 

SODOD 

1430 

pec 

/2.   TITLE  OF  SECOND  PROGRAM/ 

1440 

FDB 

SODOD 

1450 

FCC 

/3-   TITLE  OF  THIRD  PROGRAM/ 

1460 

FDB 

SODOD 

1470 

FCC 

/4»   TITLE 

1480 

FDB 

SODOD 

1490 

FCC 

/5.   TITLE  OF  FIFTH  PROGRAM/ 

1500 

FDB 

SODOD 

1510 

FCC 

/6.   TITLE  OF  SIXTH  PROGRAM/ 

1520 

FDB 

SODOD 

1530 

FCC 

/7.   EXIT  TO  BASIC/ 

1540 

FCB 

SOD 

1550 

PC3 

SFF 

1560 

END 

Program  listing. 
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method  is  to  use  a  RAM  pack. 
This  is  a  ROM  pack  config- 
ured with  RAM.  Photo  A 

shows  a  Green  Mountain  Mi- 
cro RAM  pack  configured  for 
the6116chip.  This  gives 8K  of 
memory  at  the  port.  1&K  can 
be  addressed  there  and  this 
same  RAM  pack  can  be  mod- 
ified to  accept  four  6116s 
(piggyback)  to  have  16K  avail- 
able. (Write  to  Green  Moun- 
tain Micro  at  Bathory  Road, 
RoxburyVT  05669. 

If  a  RAM  pack  is  used,  a 
simple  modification  to  the 
computer  will  have  to  be 
made.  A  stock  computer  can- 
not write  to  addresses  JC000 
to  $EFFF.  Different  RAM 
packs  give  different  instruc- 
tions to  do  the  modification. 
The  most  simple  method  to 
allow  the  RAM  pack's  use  is 
to  ground  pin  five  of  the 
74138  multiplexer  (U10) 
through  a  switch.  1  have  seen 
other  methods  that  cut  pins 
and  use  other  "no-turning- 
back  mods."  Some  of  these 
will  affect  memory  map  num~ 
ber  one  in  such  a  way  that  it 
cannot  be  used.  That  will 
make  full  RAM  programs, 
like  the  VIP  Library,  useless. 
Don't  cut  pins 

The  third  method  entails 
copying  addresses  $8000  to 
JFEFE  into  the  unused  32K  of 
RAM  in  the  64K  chips.  This 
was  done  by  Ray  Guavreau  in 
the  January,  1984,  issue  of 
Rainbow  magazine  (PO  Box 

209,  Prospect  KY  40059).  You 
then  switch  to  all  RAM  and 

can  use  the  computer's  upper 
RAM  to  simulate  a  ROM 
pack. 

My  code  was  assembled  in 
a  RAM  pack,  and  this  is  the 
way  it  was  done  EDTASM  is 
position-independent  and 
can  run  anywhere  in  memory 
above  about  $1 000.  Copy  it  to 
RAM  by  using  a  U  COOO 1000 
27FF  command.  It  then  can 
be  saved  to  tape  with  P 1000 
27FF  1000.  The  RAM  pack 
can  now  be  used  with  ED- 
TASM. 

Make  an  object  code  tape 
of  your  loader.  Load  this  from 
Z-Bug  into  the  RAM  pack.  As 
each  of  your  programs  is 
moved  into  the  loader,  you 

"When  You  Buy,  Say  73" 


will  have  to  ensure  that  they 
do  not  cream  EDTASM.  For 

example,  if  EDTASM  is  run- 
ning at  $1000  and  you  try  to 
load  a  program  in  at  $1EG1, 
you  will  load  over  EDTASM 
and  crash  the  system.  It  may 
be  necessary  to  move  ED- 
TASM all  over  the  computer 
as  you  proceed. 

Load  your  program  into 

memory  using  Z-Bug,  Move 
them  into  the  RAM  pack  with 
the"U"  command.  After  they 
are  are  all  loaded,  make  a 
tape  print  of  the  RAM  pack 
with  P  R  AMPAK  C000(hex  ad- 
dress of  last  byte  of  last  pro- 
gram) COOO. 

The  acid  test  is  to  now 
power  down  and  bring  the 
system  back  up,  reloading  the 
RAM  pack.  Check  each  pro- 
gram thoroughly  to  see  that 
everything  is  working.  If  you 
do  find  a  program  which 
crashes,  go  back  to  the  work- 
sheet and  recalculate  all  val- 
ues. Hex  numbers  are  tricky. 

ROM  Packs 

Photo  B  shows  a  Green 
Mountain  Micro  ROM  pack 
configured  with  16K  of  2732 
EPROM.  I  have  two  programs 
burnt  which  occupy  about 
9K.  This  leaves  about  6K  for 
future  expansion.  (Come  on 
people!  Let's  see  some  packet 
software  for  the  6809  Color 
Computer!) 

Autostart  on  a  typical 
ROM  pack  is  achieved  by 
shorting  pin  seven  to  pin  eight 
on  the  connector.  The  pin  as- 
signments  go  top-bottom- 
top-bottom  so  these  two  pins 
are  above  and  below  one  an* 
otheron  the  ROM  pack.  If  this 
is  done  each  time  the  com- 
puter is  powered  up,  it  will  ex- 
ecute $C000  automatically. 
Rather  than  allow  it  to  do 
that  I  have  installed  a  push- 
button between  these  two 
pins.  By  tapping  the  button,  it 
effectively  does  an  EXEC 
&HC000  command  I  still  can 
get  back  into  Basic  for  my 
day-to-day  needs  without  a 
power-down  and  removal  of 
the  ROMpak. 

PROM  Burners 

PROM  burners  used  to  be 


$500  00  devices  that  required 
an  excellent  fluency  in  hex 
numbers.  That  has  changed. 

One  of  the  cheapest  avail- 
able burners  is  available  from 
Green  Mountain  Micro;  it  can 
be  purchased  in  kit  form,  and 
except  for  four  transistors  is 
easy  to  build  These  four  tran- 
sistors have  extremely  close 
lead  spacing  and  require  the 
utmost  care  in  soldering,  The 
software  that  can  be  pur- 
chased will  allow  you  to  pro- 
gram at  least  six  types  of 
EPROM  including  a  68764 
This  fast  EPROM  can  be  put 
into  one  of  the  sockets  used 
for  Basic  or  Extended  Basic. 

For  a  development  system, 
CRA  &  Associates  (31235 
Avon  Road,  Westlake  OH 
441 45J  offers  a  "Universal 
EPROM  Programmer"  for  the 
CoCo.  A  number  of  bells  and 
whistles  are  built  into  this 
board.  First  and  foremost,  a 
program  pack  connector  is 
built  onto  the  board.  This  al- 
lows the  EDTASM  to  remain 
on  the  board  and  available.  A 


(true)  RS-232  port  capable  of 
up  to  19.2  KB  is  a Iso  standard. 
This  could  be  used  to  burn 
ROMs  for  use  in  other  non- 
6809  systems.  Everything  on 
the  board  is  socketed.  Protec- 
tion is  obtained  through  full 
buffering  and  current  limiting 
on  the  program  pulse  What 
else  could  you  ask  for? 

I  cannot  detail  how  the 
code  is  burnt  into  the  ROM 
stnceeach  burner  isdifferent. 
All  have  software  available. 
They  show  how  to  take  your 
object  tape  and  put  it  into 
ROM 

Conclusion 

When  I  have  a  few  free 
minutes,  I  like  to  pop  down  to 
the  shack  and  get  into  a  QSO. 
The  ROMpak  has  relieved  me 
of  the  hassle  of  a  tape  load  to 
bring  up  my  terminal  Also,  I 
am  no  longer  hesitant  to 
power  down  after  each  oper- 
ation. It  is  a  nice  system  that 
could  easily  be  implemented 
by  software  designers  to  put 
their  programs  into  a  ROM 
pack  ■ 
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Build  A  Digital  IC  Trainer 


A  great  helper  for  testing  components, 
as  well  as  experimentation  and  circuit  development 


H 


ave  you  made  the  tran-     cuits  yet?  Perhaps,  as  in  my 
sition  to  integrated  cir-     case,  you  find  that  inte- 


ON  m p  OFF 


<  |*5V0C 


<   U*»D 


grated  circuits  aren't  quite 
as  convenient  for  the  exper- 
imenter as  has  been  ru- 
mored. Let  me  explain  that 
bit  of  heresy. 

With  discrete  compo- 
nents, you  can  throw  together 
a  simple  circuit  quickly  by 
tacking  the  component  leads 
together  as  required;  with  an 
integrated  circuit  the  leads 
are  so  close  together  that 
such  an  approach  invites 
short  circu  its  and  component 
destruction.  The  answer  to 
that  problem  is  a  trainer  de- 
signed for  digital  integrated- 
circuit  experiments. 

As  I  considered  the  re- 
quirements for  an  IC  trainer 
for  myself,  I  came  up  with 


the  following  as  features 
that  should  be  provided: 

•  Sockets  to  accommodate 
standard  ICs  with  from  8  to 
40  pins 

•  Switches  for  use  in  setting 
up  inputs  to  the  experimen- 
tal circuits 

•  LED  indicators 

•  Internal  pulse  generator  to 
provide  pulse  train  for  input 
to  experimental  circuits 

•  Internal  power  supply 

•  Interconnections  in  setting 
up  experimental  circuits 
made  by  jumpers  and  requir- 
ing no  soldering 

The  most  convenient 
socketing  arrangement  I 
could  find  to  suit  my  re- 
quirements was  a  modular 


Fig.  1,  Digital  IC  trainer  schematic. 
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The  digital  IC  trainer. 


IC  breadboard  socket  such 
as  marketed  by  Radio 
Shack  This  socket  has  550 
holes  with  the  same  spacing 
as  the  pins  on  common  ICs, 
There  are  47  columns  of  5 
holes  which  are  connected 
internally  in  both  the  upper 
half  and  the  lower  half  of 
the  socket,  Any  of  the  stan- 
dard integrated  circuits  can 
thus  be  inserted  in  the 
socket  astride  the  center  di- 
vider and  each  of  its  pins  will 
be  connected  to  a  column  of 
connection  points.  Across 
the  top  and  bottom  of  the 
socket  are  rows  of  holes  con- 
nected together  horizon- 
tally to  serve  as  power-bus 
connections.  Connections 
can  be  made  to  the  socket 
by  22-  to  30-gauge  solid-wire 
jumpers. 

Circuit  Description 

The  circuit  used  is  shown 
in  Fig,  1 .  A  power  section  is 
provided  as  well  as  a  switch 
section,  an  indicator  sec- 
tion, and  a  pulse-generator 
section. 

The  power  section  has  no 
transformer  since  there 
wasn't  enough  room  in  the 
chassis  I  selected.  Instead, 
the  input  is  connected  to  a 
full-wave  bridge  whose  out- 
put is  regulated  by  U1  to  +  5 

V  dc.  The  power  source  con- 
nected to  J1  can  be  any  volt- 
age from  7  to  35  volts,  the 
limits  of  the  regulator.  If  the 
input  is  ac,  the  diode  bridge 
serves  as  a  rectifier.  If  the  in- 
put is  dc,  the  diode  bridge 
serves  as  an  automatic 
switch  to  connect  the  proper 
polarity,  so  it  doesn't  matter 
what  polarity  is  connected 
toJ1. 

Four  5PDT  toggle 
switches,  S1-S4,  are  pro- 
vided to  select  between  +  5 

V  dc  and  ground  to  provide 
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fig.  2.  Panel  layout 
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Fig.  3.  Interior  view  showing  major  components. 


either  logic  1  or  logic  0  at  the 
jacks  labeled  SO  to  S3.  Lim- 
iting resistors  R1  to  R4  pre- 
vent catastrophic  failures 
provoked  by  connecting  +  5 
V  dc  with  1  Ampere  capabil- 
ity to  the  test  sockets.  A 
push-button  switch,  de- 
bounced  by  the  NAND  gate 
circuit,  provides  a  push-but- 
ton output  and  its  comple- 


ment at  the  jacks  labeled  PB 
and  PB. 

Four  red  light-emitting 
diodes  are  used  as  logic- 
level  indicators  accessible 


-5VDC 


CP  OR  P0< 


NAND    GATE 
TflUTH    TABLE 


SI 

so 

LO 

0 

0 

1 

0 

t 

1 

1 

0 

1 

1 

1 

0 

by  connection  to  jacks  la- 
beled LO  to  L3.  Limiting  resis 
tors  R5  to  R8  are  insurance 
against  LED  failure  and  are 
selected  to  limit  current 
through  these  indicators  to 
the  specified  value  even 
when  the  full  dc  voltage 
available  is  connected  to 
them. 

The  pulse  generator  is  a 
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Fig.  4.  7400  test. 


Fig.  5.  74107  flip-flop  test, 
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bit  more  involved  US,  a 
74107  flip-flop,  is  used  pri- 
ma rily  to  provide  a  clock- 
pulse  output  and  its  comple- 
ment at  jacks  CP  and  CP 
This  flip-flop  also  divides  by 
twop  so  this  must  be  consid- 
ered when  selecting  the  fre- 
quency of  its  driving  source 
Switch  S6  selects,  as  the  in- 
put for  U5,  either  the  output 
of  multivibrator  U2  (high 
range),  the  output  of  a  di- 
vide-by-lGO  chain  (low 
range!  or  ground  (off)  The 
multivibrator  is  designed  to 
operate  over  the  range  of 


500  Hz  to  50  kHz,  adjustable 
by  R11.  so  the  CP  output  is 
2.5  Hz  to  250  Hz  in  low 

range  and  250  Hz  to  25  kHz 
in  high  range. 

Construction 

The  breadboard  socket  is 
mounted  on  the  top  of  a 
5#x7*  aluminum  chassis 
which  occupies  about  half 
the  available  panel  space, 
The  remainder  of  the  panel 
space  is  devoted  to  the  con- 
trols, indicators,  and  sockets 
as  shown  in  Fig.  2  The  sock 
ets  that  serve  as  termina- 
tions for  the  switches, 
indicators,  and  power  sec- 
tions are  made  from  I C  sock- 
ets so  that  they  will  be 
similar  to  the  breadboard 
socket  Switches  and  indica- 
tors are  numbered  S0-S3 
and  L0-L3,  respectively,  on 
the  panel,  conforming  to  the 
numbering  of  tines  in  a  digi- 
tal bus. 

The  interior  of  the  digital 
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Fig.  6.  7490  test 
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Fig.  7.  Shift  register  development 
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IC  trainer  is  shown  in  Fig.  3. 
The  +  5-V-dc  regulator  is  at- 
tached to  the  chassis,  insu- 
lated by  mica  for  heat 
sinking.  As  you  can  see,  there 
is  plenty  of  room  for  future 
additions  and  expansions. 

Using  the  Trainer 

The  digital  IC  trainer  sim- 
plifies testing  and  experi- 
menting with  digital  ICs.  The 
IC  is  inserted  into  the  socket 
and  is  powered  by  appropri- 
ate connections  to  the  power 
buses,  which  are  jumpered  to 
the  +  5-V-dc  and  ground  con- 
nections, Components  and 
jumpers  are  plugged  into  the 
sockets  as  needed  to  set  up 
the  circuit, 

Asa  simple  example,  look 
at  the  test  circuit  of  the  7400 
NAND  gate  shown  in  Fig.  4. 
Pin  14  is  jumpered  to  the 
+  5-V-dc  bus,  and  pin  7  to 
the  ground  bus.  The  inputs, 
pins  1  and  2,  are  jumpered  to 
switches  SO  and  S1  and  the 
output  pin  3,  is  connected 
to  indicator  L0,  With  power 
applied,  switches  SO  and  SI 
are  manipulated  to  set  up 
the  4  possible  input  combi- 
nations L0  is  read  as  1  if  on 
and  0  if  off,  and  the  results 
are  compared  to  the  NAND- 
gate  truth  table. 

A  flip-flop  can  be  tested 
as  shown  in  Fig.  5  by  wiring  it 
according  to  its  schematic 
and  clocking  its  input  with 
PB,  using  one  of  the  indica- 
tors to  monitor  its  output  for 
proper  toggle  action. 

A  counter,  such  as  the 
7490,  can  be  tested  as  shown 


Fig.  B.Parallel  up/down  counter  development. 
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in  Fig.  6.  Its  input  can  be 
clocked  using  CP  at  a  low 
frequency  — or  PB  can  be 
used  so  that  the  division  ra- 
tio can  be  determined, 

Though  useful  for  testing 
ICs,  the  digital  IC  trainer  has 
been  most  valuable  to  me  in 
experimentation  and  circuit 
development.  For  example,  I 
was  asked  to  design  a  three- 
flip-flop  shift  register  capa- 
ble of  serial  data  entry,  com- 
plement operation,  up-count, 
and  down-count  While 
some,  no  doubt,  find  it  pos- 
sible to  design  entirely  on 
paper  and  then  to  burld  a 
working  circuit  I  much  pre- 
fer to  take  a  project  such  as 
this  in  smal  ler  steps  T  he  dig- 
ital IC  trainer  is  ideally 
suited  for  developing  a  cir- 
cuit in  steps  and  provides  a 
means  for  testing  each  step 
before  proceeding, 

A  serial  shift  register  is 
made  by  connecting  J-K  flip- 
flops  so  that  the  inputs  to 
the  first  flip-flop  can  be  ma- 
nipulated to  clock  inal  or  a 
0  and  the  state  to  which 
each  succeeding  flip-flop 
will  clock  is  determined  by 
the  state  of  the  previous  flip- 
flop-  Such  a  shift  register  is 
shown  in  Fig.  7.  The  jumpers 
shown  indicate  connections 
from  appropriate  holes  in 
the  breadboard  socket  to 
the  trainer  sockets  indi- 
cated. Power  connections 
are  not  shown  but  are  made 
in  the  same  manner,  using 
jumpers.  To  enter  a  1,  the 
push-button  is  used  to  clock 
the  circuit  with  the  J  input 
connected  to  +  5  V  dc  and 
the  K  input  connected  to 
ground.  For  a  0,  these  con- 
nections are  reversed,  (The 
operation  of  the  shift  regis- 
ter is  verified  using  the 
trainer  before  proceeding  to 
the  next  step.) 

The  shift  register  can  be 
modified  to  form  a  parallel 
up/down  counter  if  the  first 
flip-flop  is  wired  to  toggle 
each  time  it  is  clocked  and 
the  following  flip-flops  are 
made  to  tog_gle  dependent 
on  the  Q  or  Q  outputs  of  the 
preceding  flip-flops.  If  the  Q 
outputs  are  used,  the  count 
will  be  in  ascending  binary 


Parts  List 

Capacitor,  electrolytic,  100^F/35  V 

Capacitor,  .1  pF,  10% 

Diodes,  1 N4001 

LEDs,  T-1  size 

Coaxial  power  jack 

Misc.  jacks  made  from  IC  sockets 

Resistors,  1k,  ^W,  5% 

Resistors,  330  Ohm,  %W,  5% 

Resistors,  Ik,  1/4W,5% 

Potentiometer,  200k,  %  W 

Resistor,  100  Ohm,  %  W,  5% 

Resistor,  1k,  %  Wt  5% 

Reststors,  330  Ohm,  %  W,  5% 

Miniature  SPOT  toggle  switches 

Miniature  SPOT  push-button  switch 

Rotary  Switch,  2-pote,  3-position 

Slide  switch,  DPDT 

7805  Voltage  regulator,  +5  V,  1  Amp 

555  timer 

Decade  counter  7490 

74107  dual  J-K  flip-flop 

7400  Quad  N AND  gate 

Aluminum  chassis,  5* x  7*  x  IV 

4  Rubber  feet 

Modular  IC  breadboard  socket 

Approximate  unit  prices  as  of  January,  1984. 
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sequence.  If  the  Q  outputs 
are  used,  the  count  will  be  in 
descending  binary  sequence. 
This  modification  consists 
of  wiring  the  J  and  K  inputs 
of  the  first  flip-flop  to  +5  V 
dc  and  installing  the  six  gates 
shown  shaded  in  Fig.  8. 
When  51  is  at  logic  1  and  52 
at  0,  the  upper  gates  are  en- 
abled and  the  Q  outputs  are 
selected  for  up-count.  When 
S1  is  at  0  and  S2  at  1r  the 
lowerj»ates  are  enabled  and 
the  Q  outputs  are  selected 
for  down-count.  As  in  the 
case  of  the  shift  register,  the 


operation  of  this  circuit  is 
verified  before  proceeding. 

The  main  difference  be- 
tween the  shift  register  and 
the  counter  is  the  source  of 
the  J  and  K  inputs  of  each 
flip-flop.  These  two  circuits 
can  be  combined  if  provi- 
sion is  made  for  selecting 
the  proper  signals  as  the  J 
and  K  inputs  for  each  oper- 
ation Similarly,  the  comple- 
ment operation  can  easily 
be  included  at  this  step  as  it 
requires  only  that  both  in- 
puts of  atl  flip-flops  be  held 
high  while  the  circuit  is 
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clocked.  This  switching  can 
be  accomplished  by  the  ad- 
dition of  the  1 2  gates  shown 
shaded  in  Fig.  9,  As  before, 
S1  and  S2  control  the  count 
sequence.  SO  selects  shift 
register  operation  with  a 
logic  1  or  counter  with  a  0,  A 
0  on  S3  overrides  all  other 
functions,  forcing  all  flip- 
flop  inputs  high  for  the  com- 
plement operation 
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Fig.  9.  Shift  register  and  counter  combined, 
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Though  the  circuit  illus- 
trated here  has  limited  prac 
tical  application,  it  serves  to 
illustrate  that  the  digital  IC 
trainer  is  a  convenient  aid  in 
the  development  of  com- 
plex circuits.  As  the  bread- 
board socket  becomes 
crowded  by  the  inclusion  of 
more  circuits,  the  space 
available  can  be  extended 
simply  by  attaching  another 
socket  These  sockets  pro- 
vide for  such  expansion  by 
means  of  interlocking 
grooves.  The  only  limitation 
is  the  capacity  of  the  power 
supply.  .  ,and  the  size  to 
which  you  want  to  build  the 
working  area. 

I  have  found  the  digital  IC 
trainer  to  be  a  valuable  aoV 
dition  to  my  shop.  It  has 
proven  to  be  a  great  help  in 
testing  components  as  well 
as  in  experimentation  and 
circuit  development  Why 
not  build  one  for  yourself 
and  see  if  it  doesn't  make 
your  digital  experimentation 
less  painful ?■ 
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Get  Organized  Today 
With  Argo's  Helper 


//  your  present  QRP  station  is  comprised 
of  a  half-dozen  black  boxes  interconnected  with 
several  cables,  then  this  may  be  the  construction 

project  for  you. 
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fig.  7.  Power  supply  and  crowbar  protection  circuit 
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F.  T.  Marcel  lino  W3BYM 
1 3806  Parkland  Drive 
Rockvitte  MD  20B53 


Attention  QRPersf  How 
would  you  like  an  orga- 
nized station?  Would  you 
prefer  your  favorite  acces- 
sories packaged  in  one  cabi- 
net? Would  you  consider  in 
creasing  the  talk  power  of 
your  SSB  signal  and  having 
additional  features  for  more 
operating  enjoyment?  If  you 
answered  yes  to  just  one  of 
these    questions,    you    wi 


Photo  A.  Front-panel  view  — notice  arrows  indicating  direc- 
tion for  tune  and  delay  tune.  LED  colors  are  red  for  power 
and  CALt  green  for  dummy  toad  and  processor. 
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Photo  8+  Rear-panel  view—rf  connectors  are  SO-239,  plus 
13.8  and  keyout  are  RCA  phono  types.  Plus  12-V-dc  battery 
input  is  a  panel-mount  coaxial  power  connector 


.«« 


Photo  C  Internal  rear  portion  showing  major  power-supply 
components.  Notice  bypass  capacitors  and  RFC!  choke 
placement 


*       %J 


Photo  D.  Internal  front  portion  showing  board  layouts  and 
rotary  inductor  Notice  the  RG-58/U  routing. 


find  this  article  interesting 
reading.  If  you  answered  yes 
to  more  than  one  question, 
you  should  consider  build- 
ing a  similar  project 

This  article  describes  a 
QRP  station  accessory  that  I 
built  to  complement  my  Ar- 
gonaut 515  transceiver  For 
those  who  keep  abreast  of 
construction  articles  in  this 
magazine,  you  might  re- 
member my  first  station  or- 
ganizer, the  "Supernova," 
that  was  published  in  Au- 
gust, 1981. 

Since  that  time  I've  en- 
joyed QRP  operation  a  great 
deal  and  decided  to  expand 
my  capability  to  include 
SSB  operation.  I  traded  my 
HW-8  for  the  Argonaut  51 5 
and  at  that  time  began  the 
design  of  the  second  orga- 
nizer,  which  I  named 
"Argo's  Helper."  Some  of 
the  original  ideas  and  cir- 
cuits are  included,  but 
Argo's  Helper  has  several 
new  ideas  to  provide  in- 
creased pleasure. 

This  project  features  a 
100-kHz  crystal  calibrator,  a 
switchable  dummy  load 
with  LED  indicator,  a  speech 
processor  with  adjustable 
gain  and  compression,  a  de- 
lay-tune and  full-tune  func- 
tion, an  ac  power  supply  with 
over- voltage  crowbar  pro- 
tection and  provision  for  op- 
eration from  a  dc  power 
source,  and  finally,  an  an- 


tenna tuner  using  a  continu- 
ously-variable rotary  in- 
ductor. 

The  entire  station  orga- 
nizer is  neatly  packaged  into 
a  Ten-Tec  cabinet  [model 
LW-10)  measuring  10Vi"  X 
7"  x  314 ",  The  front-panel 
switches,  knobs,  and  LED  as- 
semblies were  purchased 
from  Radio  Shack,  except 
for  the  offset  knob  for  the  in- 
ductor, which  I  picked  up  at 
a  flea  market  A  turns-count- 
ing dial  was  purposely  omit- 
ted because  of  limited  front- 
panel  space  and  the  need 
for  only  a  few  turns  for  most 
coupling  situations. 

The  internal  construction 
is  shown  in  the  photos.  For 
ease  of  construction,  two  PC 
boards  {RS  27M62]  were 
used,  incorporating  point-to- 
point  wire  and  solder  con- 


struction. The  power  supply 
and  crystal-oscillator  cir- 
cuitry are  mounted  on  the 
center  board,  while  the 
speech  processor  and  keyer 
circuits  occupy  the  remain- 
ing board. 

The  series-regulator  out- 
put transistor  is  mounted 
near  the  back  and  below  the 
power-supply  board,  direct- 
ly on  the  chassis,  The  chassis 
provides  an  excellent  heat 
sink  when  the  transistor  is 
mounted  using  a  mica  wash- 
er and  thermal  grease.  The 
dc  output  from  the  regula- 
tor is  controlled  by  a  board- 
mounted  trimpot,  R1,  which 
I  preset  to  13  8  V  dc  The 
over-voltage  crowbar  circuit 
mounted  on  the  power-sup- 
ply board  is  preset  to  about 
15.5  V  dc  using  another 
board-mounted  trim  pot,  R5. 
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Construction  of  the  tuner 
isn't  critical  but  requires 
special  attention  for  mount- 
ing the  variable  capacitors. 
C38  and  C39  These  two  ca- 
pacitors must  be  isolated 
electrically  from  the  front 
panel  on  both  their  rotors 
and  stators.  I  accomplished 
this  by  using  nylon  screws 
with  fiber  washers  threaded 
into  the  pre-tapped  holes  in 
the  capacitor  frames.  Clear- 
ance between  the  capacitor 
frames  and  the  bottom  sur- 
face of  the  chassis  was  ex- 
tremely tight  in  this  installa- 
tion, requiring  a  small  piece 
of  plastic  sheet  for  com- 
plete isolation. 

Most  of  the  tuner  wiring  is 
on  the  switch  wafer  and  the 
two  capacitors.  The  rotary 
switch  is  another  flea-mar- 
ket purchase  which  I  chose 
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Fig.  2.  Crystal  calibrator  circuit. 
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Fig,  3,  Speech  processor  and  bypass  circuit. 
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Fig.  4.  Keyer  and  delay-tune  circuit 


because  it  is  a  miniature, 
low-loss  ceramic  type.  RG- 
58/U  coax  cable  was  used 
with  the  braid  grounded 
from  the  50239  connec- 
tors to  both  wiper  arms  of 
switches  S5A  and  B.  One 
bus  wire  (AWC  14)  was  used 
to  connect  the  top  of  induc- 
tor L1  to  both  capacitors 
C38  and  C39 

The  RFC1  choke  is  mount- 
ed directly  across  the  rf- 
output  S0239  connector 
The  purpose  of  this  choke 
would  normally  be  to  pre- 
vent   high    voltage    from 


reaching  the  antenna  in  the 
event  of  a  capacitor  failure 
in  the  final  amplifier  In  my 
application,  I  am  using  the 
choke  as  a  dc  return  path  for 
the  dummy-load  indicator, 
LED  CR21.  When  front-pan- 
el switch  S5A  connects  the 
SOOhm  dummy  load  to  the 
transceiver,  S5B  will  return 
the  cathode  of  CR21  to 
ground  via  RFCL 

The  power-supply  circuit 
is  very  conventional  (Fig,  1). 
The  power  transformer  has 
no  brand  name,  but  is  rated 
for  16  V  rms  at  4  Amps.  This 


unit  was  purchased  for  $4.00 
at  a  local  hamfest,  but  other 
transformers  (e.g.,  18  V  rms 
at  2  Amps  secondary)  will  do 
equally  as  well.  Power  switch- 
es S1A  and  B  control  either 
ac  or  dc  input  power  and 
diode  CR5  protects  the  regu- 
lator circuits  when  using  a 
dc  power  source. 

The  over-voltage-protec- 
tion circuit  will  prevent  the 
13  8-V-dc  line  from  rising 
above  15,5  V  dc  if  the 
LM317T  regulator  fails,  If  a 
failure  occurs,  the  gate  volt- 
age of  SCR1  will  reach  the 
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trip  point  set  by  trim  pot  R5. 
This  action  forces  SCR1  into 
conduction  and  switches 
the  13.8-V-dc  line  to  near 
ground  potential  very  quick- 
ly while  simultaneously  ex- 
ceeding the  limits  of  fuse  F2. 
F2  will  open  circuit;  thereby 
protecting  the  Argonaut  and 
its  "Helper"  from  harmful 
voltages. 

The  front-panel  power 
LED  and  dummy-load  LED 
have  their  current-limiting 
resistors,  R6  and  R7,  mount- 
ed on  the  power-supply 
board.  Notice  the  abundant 
use  of  .01 -uF  disc  bypass  ca- 
pacitors. These  are  very 
cost-effective  devices  used 
throughout  the  station  orga- 
nizer to  bypass  any  unwant- 
ed rf  currents  to  ground. 

Fig.  2  shows  the  100-kHz 
crystal  calibrator.  This  cir- 
cuit uses  a  standard  multivi- 
brator circuit  built  with  dis- 
crete parts.  Care  should  be 
taken  to  follow  the  circuit 
very  closely.  The  10-pF  ca- 
pacitor, C11,  is  necessary  to 
guarantee  oscillator  starting 
each  time  the  power  is  ap- 
plied via  S2A  and  B  The  two 
capacitors,  CI  2  and  CI  3, 
can  be  replaced  with  one 
larger  variable  capacitor  if 
one  is  available.  In  my  cir- 
cuit I  soldered  the  case  of 
the  crystal  to  ground  using  a 


HF  Equipment  Regular 

IC-735  HF  transceiver /SW  rcvr/mic  849,00 

PS-55  External  power  supply 160.00 

AT-I50  Automatic  antenna  tuner,..  349.00 

FL-32  500  Hz  CW  filter 59.50 

EX-243  Electronic  keyer  unit. 50.00 

IC-745  9-band  xcvr  w/.l-3Q  MHz  rcvr  999.00 

PS-35  Internal  power  supply 160.00 

EX-241  Marker  unit 20.00 

EX-242  FM  unit 39.00 

EX-243  Electronic  keyer  unit 50.00 

FL45  500  Hz  CW  filter  (1st  IF) 59.50 

FL-54  270  Hz  CW  filter  (1st  IF] 47.50 

FL-52A  500  Hz  CW  filter  (2nd  IF)  96.50 

FL-53A  250  Hz  CW  filter  (2nd  IF)  96.50 

FL-44A  SSB  filter  (2nd  IF) 159  00 

HM-10  Scanning  mobile  microphone  39.50 

SM-6  Desk  microphone 39,00 

HM-12  Extra  hand  microphone... T,  39,50 

MB-12  Mobile  mount 19,50 

III     •   MlWH 


SALE 
729" 
144" 

314" 


769" 
144" 


89" 
144" 


IC-751  9  band  xcvr/J-30  MHz  rcvr 

PS-35  Internal  power  supply 

FL-32  500  Hz  CW  filter  (1st  !FJ 

FL-63  250  Hz  CW  filter  (1st  IF)..... 

FL-52A  500  Hz  CW  filter  (2nd  IF)... 
FL53A  250  Hz  CW  filter  (2nd  IF)... 

FL-33  AM  filter.... 

FL7D  2.8  kHz  wide  SSB  filter , 

HM-12  Extra  hand  microphone 

SM-6  Desk  microphone 

RC-10  External  frequency  controller 
MB-18  Mobile  mount ♦. 


1399.00  1089 
160,00  144" 
59,50 
48,50 
96,50 
96,50 
31,50 
46.50 
39.50 
3900 
35.00 
19.50 


89" 
89* 


IC-720A  9-bandxcvr»(CL0SE0UT}» 
PS-15  20A  external  power  supply 

FL-32  500  Hz  CW  filter 

FL34  5.2  kHz  AM  filter  „ 

BC-10A  Memory  back-up*. ♦, 

SM-5  8-pin  electret  desk  mic  ....... 

MB-5  Mobile  mount.. 


1349,00  699" 
149,00  134" 
59.50 

49.50 

8.50 

39.00 

19.50 


Other  Accessories;  Regular 

PS-15  20A  external  power  supply 149.00 

CF-1  Cooling  fan  for  PS-15 .  45,00 

EX- 144  Adaptor  for  CF  l/PS-15  ....  6.50 

PS- 30  Systems  p/s  w/cordr  6-pin  plug  259.95 

OPC  Opt.  cord,  specify  2,  4  or  6-pin  5.50 

SP-3  External  base  station  speaker....  49.50 

SP-5   Remote  speaker  lor  mobiles  ....  25,00 

CR-64  High  stab.  ref.  xtal  (745/751)  56.00 

PP-1  Speaker/patch  (specify  radio).,.  139,00 

SM-8  Desk  mic -two  cables,  Scan.....  69  95 

SW-10  Compressor/graph  EQ,  8  pin- mic  119.00 

AT- 100  tOOWB-bandauto.  antenna  tuner  349.00 

AT-500  500W9-band  auto,  antenna  tuner  449.00 
AH-1  5-band  mobile  antenna  w/tuner  289.00 


SALE 
13495 


234 


« 


129 


':'■ 


314^ 
399" 
259" 


ICOM 


Other  Accessories  conk 

AH-2  8-band  tuner  w/ mount  &  whip 

GC-4  World  clock  •  (CLOSEOUT)  • 

HF  linear  amplifier 

IC-2KL  160  15m  solid  state  amp  w/ps 

6-meter  VHP  Portable 

IC-505  3/ 10W  6m  SSB/CW  portable 

BP40  Internal  Nicad  battery  pack 

BP-15  ACcharger 

EX-248  FM  unit. 

LC-10  Leather  case 

VHF/UHF  base  mufti-modes 
IC-551D  SOW  6-meter  SSB/CW 

EX-106  FM  option 

BC-10A  Memory  back-up 

SM-2  Electret  desk  microphone 
IC-271A  25W  2m  FM/SSB/CW  ... 

AG-20  Internal  preamplifier* ... 
IC-271H  10GW2m  FM/SSB/CW.. 

AG-25  Mast  mounted  preamplifier* 
IC-471A  25W  430450 SSB/CW/FM  xcvr 

AG- 1  Mast  mounted  preamplifier* 
IC-471H  75 W  430-450  SSB/CW/FM 

AG-35  Mast  mounted  preamplifier* 


Regular  SALE 

549.00 
99.95   79^ 

Regular  SALE 
1795,00  1299 

Regular  SALE 
449,00  399« 

79.50 

12.50 

49,50 
34,95 


Regular 

699.00 

125.00 

8.50 

39.00 
699.00 

56,95 
899.00 

84.95 
799.00 

89.00 
1099.00 

84,95 


SALE 
599" 
11295 


5699& 
75995 
699" 
969^ 


Limiter  Offer!  •  Matching  prearnp*  only  $100 
extra  with  purchase  of  IC-271A/H  or  IC-471A/H 


Accessories  common  lo  271  A/ H 
PS-25  Internal  power  supply  for  (A)... 
PS-35  Internal  power  supply  for  (H)... 

PS-15  External  power  supply 

SM-6  Desk  microphone 

EX-310  Voice  synthesizer  ....... 

TS-32  CommSpec  encode/decoder.... 

UT-15  Encoder/decoder  interface... 

UT-15S  UT -15S  w/TS-32  installed 

VHF/UHF  mobile  multi-modes 
IC-290H  25W2mSSB/FM,TTPmic„. 
IC-490A  10W  430-440  SSB/FM/CW 

VHF/UHF/1.2  GHz  FM 
IC-27A  Compact  25W  2m  FM  w/TTP  mic 
IC-27H  Ccmpact45W2mFM  w/TTP  mic 
IC-37A  ComBact25W220FMJTPmic 
IC-47A  Compact  25W  440  FMJTP  mic 

PS-45  Compact  8A  power  supply ,,. 

UT-16/EX-388  Voice  synthesizer ... 

SP-10  Slimline  eKtemal  speaker ... 
IC-32D0A  25W  2m/440  FM  w/TTP. . . . 

UT-23  Voice  synthesizer . 

AK-32  2m/440  Dual  Band  antenna 

Larsen  PO-K  Roof  mount 

Larsen  PO-TLM  Trunk-lip  moynt 
Larsen  PO-MM  Magnetic  mount 
IC-1271A  LOW  1.2  GHz  SSB/CW  Base 

ATV-1200  ATV  interface  unit 

PS-25  Internal  power  supply 

EX-310  Voice  synthesizer.... 

UT-15S  CTCSS  encoder/decoder  . 
IC  120  1W  1.2  GHz  FM  Mobile 

ML-12  L2  GHz  10W  amplifier.... 

Repeaters 

RP-3010  440  MHz,  10W  FM,  xtal  cont 

RP-1210  L2GHz,lQWFM,99crLsynth 

Duplexer  12X0  1.2  GHz  duplexer... 

Cabinet  for  RP42 10 


and  471 A/H 

.  99,00    89" 

.  160.00  144" 

.  149.00134" 

.  39.00 

.  39.95 

.  12,50 

.  79,95 


»*%■+■* 


F    ¥    I    ■*     I 


Regular  SALE 
549.00  479»5 
649,00  579" 

Regular  SALE 
369.00  29995 
409.00  35995 
449.00  32995 
46900  39995 
112.95   9995 

29.95 

2995 
549.00  48995 

29.95 

32.95 

20.00 

20,18 

19.53 
999.00  889« 
TBA 

99.00   G9*5 

39.95 

79  95 

499.00  449" 
339.00  299" 

Regular  SALE 

999,00  899" 

1199.00  1089 

1199.00  1089 

249.00 


p»p» 


Order  Toll  Free 
Use  your  Credit  Card! 

Hand-held  Transceivers 
Deluxe  models  Regular  SALE 

IC-02AT  for  2m 349.00  28995 

IC-04AT  for  440  MHz  379.00  319" 

Standard  models        Regular  SALE 

IC-2A  for  2m 239.50  189" 

IC-2AT  with  TTP 269.50  199" 

IC-3AT  220  MHzt  TTP  299,95  239" 

IC-4AT  440  MHzr  TTP  299.95  239" 


Accessories  for  Deluxe  models  Regular 

BP-7  425mah/13.2V  Mead  Pak  -  use  BC-35  67.50 

BP-8  800mah/8.4V  Nicad  Pak  -  use  BC-35..,  62.50 

BC-35  Drop  in  desk  charger  for  all  batteries  69,00 
BC-60  6-position  gang  charger,  all  batts  SALE  359,95 

BC-16U  Wall  charger  for  BP7/BP8 10.00 

LC-11  Vinyl  case, , 17.95 

LC-14  Vinyl  case  for  Dlx  usmg  BP-7/8 17.95 

LC-02AT  Leather  case  for  Dlx  models  w/BP-7/8  39.95 
Accessories  for  both  models                   Regular 

BP-2  425mah/7.2V  Nicad  Pak  -  me  BC35,.+.  39.50 

BP-3  Extra  Std.  250  mah/8.4V  Nicad  Pak  _.  29,50 

BP-4  Alkaline  battery  case 12.50 

BP-5  425mah/10.8V  Nicad  Pak  -  use  BC35  49.50 

CA-2  Telescoping  2m  antenna..... 10.00 

CA-5  5/8-wave  telescoping  2m  antenna 18,95 

FA- 2  Extra  2m  flexible  antenna 10,00 

CP-1  Cig.  lighter  plug/cord  for  BP3  or  Dlx ....  9.50 

DC-1  DC  operation  pak  for  standard  models  17.50 

LC-2AT  Leather  case  for  standard  models 34,95 

RB-1  Vinyl  waterproof  radio  bag 30,00 

HH-SS  Handheld  shoulder  strap ....  14,95 

HM-9  Speaker  microphone 34,50 

HS10  Boom  microphone/headset 19,50 

HS-10SA  Vox  unit  for  HS  10  &  Deluxe  only  1950 

HS-10SB  PIT  unit  for  HS  10 1950 

NIL-1  2m  Z3w  in/lOw  out  amplifier SALE  79.95 

SS-32M  Commspec  32-tone  encoder  ..........  2995 

Receivers  Regular  SALE 

R-7000  25-2000  MHzP  117V  AC 899.00  789" 

RC-12  Infrared  remote  controller...        TBA 

$799,00  649" 
59.95  49" 
59.50 
48.50 

159  00144" 
38,00 
39,95 
56,00 
49,50 
9.95 
19.50 


R-71A  100kHz-30MHzf117VAC  +  ._ 
RC-11  Infrared  remote  controller.,, 

FL-32  500  Hz  CW  filter.,., 

FL63  250  Hz  CW  filter  (1st  IF) 

FL-44A  SSB  filter  (2nd  IF)... 

LA"  L.  J  /  i    I  f !      I— I  I  I  I  L     ..«.■*■»■<■    ■   ^   ■   •   ■   <   r  ■  r 

EX-310  Voice  synthesizer 

CR-64  High  stability  oscillator  xtal 

SP-3  External  speaker 

CK-70  (EX-299)  12V  DC  option 

MB-12  Mobile  mount 


H 


HOURS  »  Mon.  thru  Fri.  9-5:30;  Sat  9-3 

Milwaukee  WATS  line:  1-800-558-0411  answered 
evenings  until  8:00  pm  Monday  thru  Thursday. 

Please  use  WATS  lines  for  Ordering 

use  Regular  lines  for  other  Info  and  Service  dept 


All  Prices  in  this  list  are  subject  to  change  without  notice. 


Order  Toll  Free:  1-800-558-0411 


I 


in  Wisconsin  (outside  Milwaukee  Metro  Area) 

1-800-242-5195 


ciUJJt 


Inc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 


WICKLIFFE,  Ohio  44092 

23940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1-800-362-0290 

gH!f e  1-800-321-3594 


—  AES  BRANCH  STORES 

ORLANDO,  Fla.  32803  CLEARWATER,  Fla. 

621  Commonwealth  Ave.  1898  Drew  Street 

Phone  (305)  894-3238  Phone  (813)  461-4J 

Fla.  WATS  1-800-432-9424  No  In-State  WAT! 

SSI!?  1-800-327-1917       No  Nationwide  W 


No  Nationwide  WATS      Nevada 


LAS  VEGAS,  Nev.  89106 

1072  N.  ftancho  Drive 

Phone  (702)  647-3114 

No  Instate  WATS 

$211: 1-800-634-6227 


Associate  Store 

CHICAGO.  Illinois  60630 

ERJCKSON  COMMUNICATIONS 

5456  N.  Milwaukee  Avenue 

Phone (312) 631-5181 

Sse  1-800-621-5802 
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short  piece  of  bus  wire  for 
added  stability  The  calibra- 
tor will  provide  an  S7  to  S9 
signal  from  100  kHz  to  30 
MHz,  and  to  ensure  this  high 
output  capacitor  CI  4  must 
be  connected  to  the  collec- 
tor of  Q5,  The  circuit  will 
work  if  C14  is  connected  to 
Q4's  collector,  but  the  out- 
put  is  greatly  attenuated  at 
high  frequencies,  Relay  K1 
was  included  to  protect  the 
output  buffer  transistor  Q6 
from  rf  overload  when  the 
Argonaut  is  transmitting. 

Fig.  3  shows  the  speech 
processor.  This  circuit  uses  a 
single  supply  with  on-board 
filtered  voltage  division.  The 
following  brief  description 
tells  how  the  circuit  works 
The  first  stage  is  a  common 
audio  amplifier  with  its  gain 
controlled  by  potentiometer 
R20.  The  second  op  amp  is  a 
audio  amplifier  with  diodes 
in  the  feedback  loop.  If  U1's 
output  remains  below  ±0.6 
V  dc,  it  will  behave  like  an 
amplifier.  When  audio 
peaks  exceed  0  6  V  dc,  CR12 
and  CR13  will  conduct  and 
limit  the  gain  of  U2,  This  ac- 
tion keeps  the  audio  level 
constant  on  U2's  output  U3 
is  a  bandpass  filter  that  re- 
moves unwanted  harmonics 
and  R29  controls  output 
level. 

I  built  my  processor  using 
three  741  op  amps  in  8-pin 
packages.  The  reason  for  the 
three-chip  design  instead  of 
one  quad  is  the  ease  of  com- 
ponent layout  You  can  use 
the  single  quad,  but  place- 
ment of  the  many  compo- 
nents around  it  presents 
quite  a  challenge. 

Fig.  4  shows  the  conven- 
tional Curtis  Keyer  circuit 
which  I  used  in  the  first  orga- 
nizer, and  because  of  its 
trouble-free  operation,  I  de- 
cided to  use  it  in  this  proj- 
ect The  output  keying  cir- 
cuit is  slightly  different  con- 
sis  ting  of  R38,  C34,  and  Q7 
The  Argonaut  key  input  pre- 
sents about  a  2-V-dc  positive 
signal  to  ground-  This  signal 
and  hence  the  keying  func- 
tion, is  easily  controlled  by 
driving  the  IStPN  transistor 
from  the  8044  output  pin. 
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I've  added  a  new  feature 
for  holding  the  key  line 
down  for  a  preset  interval;  I 
call  it  "delay  tune/'  This  has 
been  very  useful  during 
tune-up  periods,  allowing 
both  hands  to  be  free  to  ad- 
just the  tuner's  inductor  and 


capacitors.  Using  trim  pot 
R42,  I've  set  the  delay  tune 
for  6  seconds,  which  seems 
to  be  a  good  time  interval 
for  this  function.  The  1-M 
trimpot  will  allow  about  a 
10-second  maximum  delay 
Switch    S4B   (spring-loaded 


Parts  List 

C1 ,  2,  6,  7,  8,  9,  20,  27,  28,  32,  34,  35,  36 

.01  uF,  50  V 

C3 

2200  UF,  35  V 

04,16,17,31 

22  uF,  35  V 

C5 

47  uF,  35  V 

C10 

68  pF,  50  V 

011,12,15 

10pF,50V 

C13 

5-30-pF  trimmer 

C14 

680  pFt  50  V 

CIS,  23 

220  pF,  50  V 

C19,25t29.30 

A  uF,50V 

021,22 

.05uFt50V 

C24 

.001  uF,  50  V 

C26 

.005  uF,  50  V 

0s33 

.15  uF,  50  V 

C37 

10uF,50V 

C38,  39 

400  pFp  variable 

CR1,  2,  3,  4 

RS  276-1180 

CR6, 10 

1N4004 

CR5 

1 N4720 

CR7 

1N4740 

CR8.9r11,21 

LEDs 

CR12, 13, 14, 15,  16, 17, 

19,  20 

1N914 

CR18 

8.2-V  zener 

F1 

3  AG,  1  A 

F2 

3  AG,  3  A 

K1 

SPOT,  5-V  relay 

LI 

33-uH  inductor 

Q1 

LM317T 

Q2 

7850  5*V  regulator 

Q3 

2N6043 

04,  5,  6,  7,  8 

2N2222 

R1 

270  Ohms 

R3 

150  Ohms 

R2 

5k  trimpot 

R4 

47  Ohms 

R6, 7,  8,  21 ,  30 

1.5k  Ohms 

R1Q,  14,15,25,26 

5,1k  Ohms 

R5 

100-Ohm  trimpot 

R9 

100  Ohms 

R11 

1M 

R12 

220k  Ohms 

R13 

6,8k  Ohms 

R1 6,  17,38,39,40 

1k  Ohms 

R18.  28 

33k  Ohms 

R19 

470k  Ohms 

R20,  22,  23,  29,  37,  41 

10k  Ohms 

R24,31(32,33 

100k  Ohms 

R27 

66k  Ohms 

R35 

560k  Ohms 

R34,  36 

500k  pot 

R42 

1-M  trimmer 

R43 

100  Ohms,  2  Watts 

RFC1 

2.5-uH  choke 

81.2,3 

OPDT  toggle 

S4 

DPDT  spring  load 

S5 

DP3T  ceramic  rotary 

SCR1 

2N4441 

T1 

16  V,  4  A 

U1.2.3 

741  op  amp 

U4 

8044  keyer 

U5 

555  timer 

XI 

100-kHz  crystal 

side)  will  initiate  the  timing 
cycle  of  U5.  I  also  included 
the  conventional  full-tune 
function,  which  holds  the 
key  line  down  all  the  time 
with  S4A  [standard  toggle 
side).  This  switch,  a  DPDT, 
spring-loaded,  one  side  only, 
is  another  special  item  not 
readily  available,  which  I 
found  at  a  flea  market  for 
$2.00. 

Fig.  5  shows  the  antenna 
tuner  with  switchable  dum- 
my load  and  indicator  The 
load  was  fabricated  using 
two  lOQOhm,  2-Watt  car- 
bon resistors  connected  in 
parallel  The  tuner  circuit  is 
a  basic  T-match  circuit  and 
allows  me  to  use  practically 
any  antenna.  I've  included  a 
tuner  bypass  feature  which 
effectively  removes  the  tun- 
er when  a  resonate  antenna 
is  available  for  the  operating 
frequency.  The  two  variable 
capacitors,  C38  and  C39,  are 
single  gang  types,  having 
about  400  pF  each.  Note  the 
connections  from  the  crys- 
tal-calibrator output  and 
from  the  1,5k-Ohm  R6  for 
the  indicator  LED. 

Calibration  and  setup  of 
the  various  trimpots  and  ca- 
pacitors is  not  difficult  but 
requires  a  little  patience. 
Adjustment  of  the  main  dc 
voltage  is  done  by  monitor- 
ing the  voltage  between  the 
cathode  of  isolation  diode 
CR5  and  chassis  ground. 
Trimpot  R2  will  set  this  volt- 
age to  any  desired  value  be- 
tween 12  and  15  V  dc.  I  set 
my  power  supply  to  13,8  V 
dc  to  be  in  compliance  with 
Ten-Tec's  specifications. 

The  over-voltage  crowbar 
circuit  will  clamp  the  main 
dc  voltage  to  ground  in  the 
event  of  an  LM317T  failure. 
Fuse  F2  should  be  tem- 
porarily replaced  with  a 
lOOOhm,  2-Watt  resistor  for 
this  adjustment.  Starting 
with  the  arm  of  R5  adjusted 
to  the  ground  side,  slowly 
rotate  the  trimpot  until  the 
main  dc  voltage  drops  to 
zero-  When  the  trip  point  is 
located,  rotate  the  trimpot 
back  toward  the  ground  side 
about  two  turns  to  reach  a 
trip  level  of  15.5  V  dc.  In  my 
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Fig.  5.  Antenna  tuner,  bypass,  and  dummy-had  circuit 


installation,  a  10-turn  trim- 
pot  offered  increased  setta- 
bility. 

The  crystal  calibrator  was 
calibrated  using  my  R-1000 
receiver  but  a  frequency 
counter  would  be  a  better 
standard  if  available.  Set  the 
receiver  to  a  multiple  of  100 
kHz  near  30  MHz  and  cou- 
ple the  output  of  CI  5  direct- 
ly to  the  receiver's  input  At 
this  frequency  and  with  the 
same  component  values,  ca- 
pacitor C13  will  vary  the 
output   a   total    of   6    kHz. 


Zero-beating  WWV  at  10 
MHz  is  another  good  meth- 
od using  a  suitable  receiver 
Obviously,  the  higher  the 
test  frequency  used,  the 
greater  the  accuracy  of  the 
calibration. 

The  keying-circuit  adjust- 
ments are  mostly  self  expla- 
natory. Speed  control  R34 
can  be  set  easily  for  any 
wpm  between  8  and  50  I  set 
R36,  the  weight  control,  for 
50/50  operation  with  a  mid- 
scale  setting.  Other  weight 
settings  can  be  determined 


by  monitoring  the  transmit- 
ted signal  with  an  indepen- 
dent receiver. 

Operation  of  Argo's  Help- 
er combined  with  the  Argo- 
naut 515,  whether  in  my 
shack  or  using  a  dc  power 
source  in  the  wilderness,  has 
been  very  enjoyable  The 
unit  is  more  versatile  than 
the  first  organizer  and  could 
be  modified  for  operation 
with  other  QRP  rigs.  The 
delay-tune  function  is  used 
almost  exclusively  and  real- 
ly  helps  by  freeing  my  other 


hand  for  tuner  adjustments. 
The  speech  processor  gives 
the  5-Watt  signal  additional 
punch  and  makes  a  good 
conversation  topic  when 
switched  in  and  out  without 
informing  the  other  oper- 
ator The  tuner  allows  better 
matching  on  all  bands  while 
using  a  wider  variety  of  an- 
tennas. 

I  hope  some  of  you 
QRPers  will  find  my  ideas 
useful,  or  better  yet,  are 
motivated  to  construct  a 
similar  unit  If  your  present 
QRP  station  is  comprised  of 
a  half-dozen  black  boxes  in- 
terconnected wth  several 
cables,  then  this  may  be  the 
project  for  you.  I  will  be 
glad  to  answer  any  ques- 
tions if  additional  clarifica- 
tion is  needed  or  a  circuit 
problem  is  encountered  ■ 
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Copy  Worldwide  Short-wave  Radio 

Signals  on  Your  Computer 


Remember  the  fun  of  tuning  in  all  those  foreign  broad- 
cast stations  on  the  short-wave  radio?  Remember  those 
mysterious  sounding  coded  tone  signals  that  baffled 
you?  Well,  most  of  those  beeps  &  squeak  are  really 
digital  data  transmissions  using  radioteletype  or  Morse 
code.  The  signals  are  coming  in  from  weather  stations, 
news  services,  ships  &  ham  radio  operators  all  over  the 
world.  Our  short-wave  listener  cartridge,  the  "SWL", 
will  bring  that  data  from  your  radio  right  to  the  video 
screen.  Youll  see  the  actual  text  as  it's  being 
sent  from  those  far  away  transmitters. 

The  "*SWL"  contains  the  program  in  ROM 
as  well  as  radio  interface  circuit  to  copy 

MICROLOG 

INNOVATORS  IN  DIGITAL  COMMUNICATION 


Morse  code  and  all  speeds/shifts  of  radioteletype.  It 
comes  with  a  cable  to  connect  to  your  radio's  speaker/ 
earphone  jack,  demo  cassette,  and  an  excellent  manual 
that  contains  a  wealth  of  information  on  how  to  get  die 
most  out  of  short-wave  digital  DXing,  even  if  youVe 
brand  new  at  it. 

For  about  the  price  of  another  "Fac-Zapper"  game,  you 
can  tie  vour  Commodore  64,  128  or  VIC-20  into  the 
exciting  world  of  digital  communications 
with  the  Microlog  SWL.  $64,  Postpaid,  U.S. 
MICROLOG  CORPORATION, 
18713  Mooney  Drive, 
Gaithersbuxg,  Maryland  20879. 
Telephone;  301  258-8400. 


'When  You  Buy,  Say  73" 
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Instruction  Instructions 

Discover  hidden  savings  in  the  last  place 
you'd  ever  look  — the  instruction  manual. 


Leon  Fletcher  NbHYK 
274  Webster  Drive 
Ben  Lomond  CA  95005 

Recently  I  bought  an  an- 
tenna  system  consisting 

of  the  usual  four  units- 
tower,  antenna,  rotor,  and  ro- 
tor control-  All  the  gear  is  na- 
tionally-advertised, widely- 
used,  and  highly-regarded 
by  hams  throughout  the 
country. 

But  every  unit  came  with 
printed  instructions  which 
had  serious  errors,  omis- 


sions, confusions,  even  con- 
tradictions. Indeed,  at  least 
one  error  was  an  absolute 
farce. 

How  serious  is  the  prob- 
lem ot  ham  gear  supplied 
with  instructions  which  are 
inaccurate,  inadequate,  in- 
ferior, incomplete,  or  just 
plan  bungled?  Apparently 
no  one  knows  At  least,  a  dil- 
igent search  of  ham  maga- 
zines, handbooks,  guides, 
instructions,  and  other  such 
publications  found  no  help- 
ful reports,  tips,  or  solutions. 


^-*% 


Step  19.  Solder  CI 4  as  shown  in  PCB  schematic  using  mini- 
mum heat  setting  on  page  D*1 7  of  the  Owner's  Manual  349X 
not  reversing  polarity  carefully.  When  done  check  to  he 
sure  D5  was  installed  first 
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Casual  on-the-air  com- 
ments by  hams  in  Washing- 
ton, Ohio,  Florida,  Nebraska, 
California,  and  other  states, 
however,  confirm  that  poor 
instructions  are  indeed  a 
widespread  concern. 

Ham  talk  also  seems  to 
document  that  most  of  us 
select  our  gear  without  giv- 
ing much  thought  — perhaps 
no  thought  at  alt  —  to  the  ef- 
fectiveness of  the  printed  in- 
structions which  come  with 
our  purchases,  Yet  it  is  ob- 
vious that  good  instructions 
can  make  assembling  and 
operating  a  unit  easy,  fastr 
efficient,  and  safe — a  plea- 
sure to  own. 

On  the  other  hand,  poor 
instructions  can  cause  de- 
lays, waste  efforts,  spark 
frustrations,  increase  costs, 
produce  errors,  ruin  equip- 
ment, and  create  dangers.  In 
extreme  cases,  injuries  can 
result. 

From  my  unpleasant 
struggles  with  poorly-writ- 
ten instructions  have  come 
10  key  questions  which  can 
help  all  hams  select  their 
gear  more  intelligently. 
Along  with  these  questions 
are  specific  examples  of 
poor  instructions  which  ac- 
companied ham  gear  sold  in 
the  past  year.  By  now,  how 
ever,  at  least  some  of  these 
problems  — it  is  hoped  — 


may  have  been  corrected 
Therefore,  the  names  of  the 
offending  companies  are 

not  mentioned. 

1.  Can  you  read  the  in- 
structions before  you  buy 
the  gear? 

At  any  of  the  current  64 
Heathkit*  stores  throughout 
the  nation  you  can  read  the 
instruction  manuals  for  any 
of  the  company's  more  than 
50  pieces  of  ham  equip- 
ment, no  obligation  to  buy 
and  no  cost,  of  course.  And 
as  the  manager  of  the  Cuper* 
tino,  California,  store  told 
me,  "Take  all  the  time  you 
need/' 

Or  you  can  buy  a  copy  of 
any  of  Heath's  instruction 
manuals.  The  cost  (a  few 
dollars)  is  but  a  modest  in- 
vestment to  help  you  be  sure 
I  he  instructions  are  effec- 
tive and  that  you'll  be  able 
to  follow  them 

On  the  other  hand,  when  I 
phoned  cross-country  to  ask 
a  manufacturer  of  antenna 
towers  for  a  copy  of  the  in- 
structions for  putting  up  one 
of  its  towers  which  I  was  con- 
sidering for  purchase,  the 
chief  engineer  told  me,  "We 
don't  lend  or  sell  copies  of 
our  instructions.  You'll  get 
them  when  the  tower's  deliv- 
ered/' By  then,  you  are  of 
course  pretty  much  trapped 
into  using  the  instructions. 


bad  as  they  may  be;  it's 
clearly  not  practical  to  re- 
turn a  tower  which  can  cost 
several  hundred  dollars  for 

shipping  alone. 

2.  Do  the  instructions 
make  sense? 

Some  ham  gear  comes 
with  instructions  that  are 
clearly  impractical,  unreal- 
istic, even  downright  fool- 
ish. An  overstatement?  Con- 
sider this  example, 

This  farce  was  included  in 
the  15-page  Instructions  for 
installation  and  Operation 
for  a  nationally  advertised 
antenna  tower  The  pur- 
chaser was  instructed  to  lay 
a  concrete  foundation  on 
which  to  raise  the  tower — a 
foundation  24  inches  square 
and  ten  inches  deep-  That 
would  be  a  block  weighing 
some  500  pounds. 

A  few  pages  later  those 
same  instructions  told  the 
purchaser  that  after  the  480- 
pound  tower  was  in  place  on 
top  of  that  500-pound  foun- 
dation: If  tower  is  out  of 
plumb,  shift  the  concrete 
foundation  block  to  bring  it 
into  vertical  alignment,  and 
then  backfill  firmly  around 
the  foundation. 

Can  you  imagine  the 
struggle  to  try  to  prop  up 
one  corner  of  that  25-foot- 
high,  980-pound  mass,  or 
lowering  another  corner,  to 
get  the  entire  installation 
sticking  straight  up  in  the 
air? 

3.  Are  the  instructions 

free  of  contradictions? 

Instructions  which  came 
with  one  "world  famous" 
beam  antenna  warned, 
"Correct  assembly  and  di- 
mensional adjustments  are 
very  important  to  successful 
operation/'  Later  in  those 
same  instructions,  the 
length  of  one  part  of  an  ele- 
ment was  stated  to  be  51 
inches;  in  a  table  which  fol- 
lowed, the  length  for  that 
same  part  was  given  as  50 
inches. 

Worse  still,  when  I 
phoned  the  manufacturer  to 
ask  which  dimension  was 
correct,  I  was  told,  "Ohhh 
yes.,. we  know  about  that 
error.  But  we  haven't  got 


around  to  correcting  our  in- 
structions as  yet." 

Contradicting  instruc- 
tions also  came  with  that  in- 
famous  tower  we've  been 
using  as  a  fine  source  of 
poor  instructions.  On  one 
page  the  purchaser  was  told 
to  place  "the  base  hinge 
plate  [which  attaches  the 
tower  to  the  concrete  foun- 
dation] hinge  side  away 
from  the  wall  as  shown  on 
Detail  FB"  That  "detail,"  a 
drawing  on  the  next  page  of 
the  instructions,  showed  the 
hinge  reversed,  its  side  to- 
ward the  wall 

Later,  those  same  instruc- 
tions introduced  two  contra- 
dictions with  one  sentence. 
It  said  the  "pulley  and  safety 
rest  have  been  inverted  so 
that  its  [sic] arm  will  not  pro- 
ject outward"  during  ship- 
ping, and  therefore  "must  be 
reversed  as  explained  be- 
low" The  instructions  "be- 
low" never  mentioned 
reversing  the  pulley;  how- 
ever, that  made  sense  be- 
cause the  pulley  arrived  not 
reversed,  as  stated,  but 
welded  firmly  in  position. 
And  the  safety  rest,  which 
the  instructions  said  to  "re- 
install," arrived  not  installed 
in  reverse,  as  claimed,  but 
came  uninstalled,  in  parts, 
unassembled. 

4,  Are  the  instructions 
free  of  unnecessary  jargon? 

The  problem  in  trying  to 
establish  guides  for  this  cri- 
terion is  that  language  that 
is  jargon  to  one  person  may 
be  perfectly  understandable 
to  someone  else.  Further- 
more, the  more  you  read 
and  use  jargon,  the  quicker 
it  may  become  understand- 
able and  therefore  accept- 
able. 

The  first  time  I  read  the 
Owner's  Manual  for  my  new 
rotor  control,  I  was  con- 
fused by  such  jargon  as  "Rec 
Last,"  "SCAN  then  7," 
"Counter  Clockwise  end 
travel "  "access  memory  lo- 
cation  #1/'  and  many  other 
expressions.  But  at  this  mo- 
ment, after  rereading  the 
manual  many  times  during 
the  several  months  I've  been 
using  the  control,  I'm  having 


difficulty  finding  examples 

of  jargon  in  the  manual;  I've 
finally  learned  the  language. 
So  try  to  avoid  instruc- 
tions which  are  jargon- 
packed,  but  also  remember 
that  those  strange-sounding 
sentences  will  probably  be- 
come clear  to  you  as  you  re- 
read the  instructions  and 
work  with  the  equipment. 

5,  Are  the  instructions 
specific? 

The  instructions  for  the 
winch  which  came  with  my 
antenna  tower  included  this 
great  line:  If  brake  disc 
mechanism  operates  inter- 
mittently or  erratically,  brake 
disc  inspection  should  be 
accomplished. 

Ignoring  that  twisted  syn- 
tax, I  searched  without  suc- 
cess for  instructions  on  how 
that  inspection  should  be 
"accomplished/'  Should  I 
dismantle  the  winch? 
Should  I  look  for  loose  parts, 
dangling  cable,  or  what- 
ever? Well,  I  thought,  forget 
the  inspection  —  how  do  t 
fix  the  winch  when  it  oper- 
ates "intermittently  or  errat- 
ically"? 

No  instructions  on  that, 
either. 

Other  nonspecific  instruc- 
tions you  should  watch  out 
for  include  such  lines  as: 
"Adjust  as  may  be  needed/' 
—  "Place  in  a  suitable  loca- 
tion/'— "Tighten  as  re- 
quired/' 

6.  Are  the  instructions 
clear? 

The  30-page   booklet 

which  came  with  a  nation- 
ally-advertised rotor  control 
unit  includes  instructions 
not  only  for  the  model  I 
bought  but  for  two  similar 
but  more  sophisticated 
models. 

If  the  instructions  for 

those  other  models  had 
been  in  separate  sections  of 
the  booklet,  there  would  be 
no  confusion  But  this  in- 
structional booklet  inter- 
mixes directions  for  oper- 
ating all  three  units  Often 
there  is  little  or  no  indication 
that  the  instructions  do  not 
apply  to  my  particular 
equipment.  When  I  first  read 
those  instructions,  I  would 


suddenly  find  myself  trying 
to  learn  how  to  operate  fea- 
tures that  were  not  on  my 
modeL  Confusing,  indeed. 

7>  Are  the  instructions  in  a 
logical  sequence? 

\  haven't  found  any  man- 
ufacturer's instructions 
which  say  something  such 
as,  "But  before  doing  that 
last  step,  you  must. ,  /'  But 
some  instructions  come 
pretty  close  to  such  confu- 
sion. 

Page  11  of  instructions  for 
assembling  a  beam  antenna 
said  to  install  screws,  lock- 
washers,  and  nuts  on  some 
straps.  The  instructions 
didn't  state  on  which  side 
the  screws  should  be  placed, 
yet  in  later  steps  the  place- 
ment of  that  hardware  be- 
came critical. 

A  very  serious  injury  was 
almost  caused  by  what  was 
left  out  of  another  instruc- 
tion. It  said  to  "mount  the 
balun  clip  to  the  circular 
boss."  It  did  not  include  a 
warning  that  during  the 
mounting  the  clip  might  be- 
come loose  and  fly  off  at  a 
high  speed.  It  did  fly  off,  hit 
me  in  the  forehead,  broke 
the  skin,  and  caused  bleed- 
ing; if  it  had  hit  me  just  one 
inch  lower,  I  would  probably 
now  be  blind  in  one  eye. 

On  the  other  handr  if  you 
want  to  read  instructions 
which  are  a  model  of  logical 
sequencing  —  indeed,  a 
model  of  the  ideal  instruc- 
tions on  almost  every  crite- 
rion—look at  a  Heathkit 
manual.  Each  of  the  more 
than  25  Heath  manuals  I've 
used  starts  with  an  "Introduc- 
tion," a  brief  overview  of  the 
purpose,  use,  and  features 
of  the  unit.  Next  are  tips  for 
"Unpacking,"  to  make  sure 
you  do  not  mix  parts  in- 
tended for  one  board,  for  ex- 
ample, with  those  to  be  used 
on  some  other  board.  Heath 
manuals  also  present  "As- 
sembly Notes/'  hints  on 
tools,  identifying  parts,  sol- 
dering, and  such. 

Then  come  detailed  step- 
by-step  assembly  instruc- 
tions presented  in  a  very  log- 
ical, clear-cut  sequence, 
There's  a  check-off  system 
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Judging  Instructions  for  Ham  Gear 
Check-Oft  List 

When  evaluating  the  instructions  which  accompany  ham 
gear  you  are  thinking  about  buying,  check  off  each  item  be- 
low to  help  you  decide  if  the  instructions  are  effective. 

1.  Can  you  read  the  instructions  before  you  buy 

the  gear? 

2.  Do  the  instructions  make  sense? 

3.  Are  the  instructions  free  of  contradictions? 

4.  Are  the  instructions  free  of  unnecessary  jar- 
gon? 

5.  Are  the  instructions  specific? 

6.  Are  the  instructions  clear? 

7.  Are  the  instructions  in  a  logical  sequence? 

8.  Are  the  instructions  free  of  any  "surprise  in* 

structions"  which  may  come  after  youVe  or- 
dered the  gear? 

9.  Do  the  instructions  include  a  phone  number 

you  can  call  for  help— ideally  an  800  (toll-free) 
number? 

.  10  Are  you  confident  the  instructions  tell  you 

everything  you  need  to  know? 


to  help  ensure  that  you  in- 
stall each  part  correctly. 
There  are  numerous  draw- 
ings, enlarged  drawings  of 
small  units  or  more  difficult 
steps,  and  photos  Many 
parts  are  identified  four 
ways;  by  Heath  part  number, 
circuit  component  number, 
electronic  values,  and  by  a 
description  of  markings. 

Final  sections  of  Heathkit 
manuals  present  operating 
guides,  procedures  "In  Case 
of  Difficulty/'  specifica- 
tions, circuit  description, 
schematic,  and  other  de- 
tails. Unlike  some  other  in- 
structions, you'll  rarely  need 
to  search  back  and  forth 
through  Heathkit  manuals 
for  an  outof -sequence  step 

8  Are  the  instructions 
free  of  any  "surprise  instruc- 
tions" which  may  come 
after  you've  ordered  the 
gear? 

"Surprise  instructions" 
are  such  un revealed  details 
as  additional  equipment 
that  may  be  needed,  restric- 
tions on  use,  limitations  on 
locations,  unexpected 
safety  recommendations, 
unmentioned  delivery  prob- 
lems, and  such. 

About  a  week  after  I'd  or- 
dered  that  infamous 
tower— but  before  the 
tower  was  delivered— I  re- 
ceived in  the  mail  three  ad- 
ditional instructions  from 


the  manufacturer  — details 
I'd  not  been  told  about  be- 
fore ordering  the  tower. 

One  instruction  was 
printed  in  brilliant  red  on 
bright  yellow  paper.  Across 
the  top  of  the  page,  in  letters 
a  half-inch  high,  was  the 
word  "WARNING!"  Then 
came  these  statements 
(among  others): 

•  Be  sure  to  check  your 
shipment  carefully  before 
acceptance. 

•  All  shipments  are  made 
at  the  risk  of  the  purchaser 
and  (name  of  the  tower)  will 
not  be  responsible  for  short- 
age, loss,  or  damage  occur- 
ring in  transit 

As  fate  would  have  it,  the 
antenna  was  delivered  dur- 
ing a  heavy  rainstorm  But 
even  without  the  rain,  you 
can  imagine  the  problem  of 
trying  to  get  a  big  and  busy 
truck  driver  to  wait  as  you 
unpack,  count,  and  inspect 
some  two  dozen  parts  rang- 
ing from  20-foot  tower  sec- 
tions to -V/i"  cotter  pins. 

A  second  page  of  surprise 
instructions  came  only  after 
the  tower  was  ordered.  It 
was  titled  "Duty  of  consign- 
ees  to  accept  freight  even 
though  damaged,"  It  pre- 
sented four  long  paragraphs 
of  quasi-legal  statements 
claiming  that  if  what  I'd  or- 
dered was  delivered  in  a 
damaged  condition,  I  had  to 


accept  it  no  matter  what! 
The  final  point  in  those  in- 
structions: If  the  gear  arrives 
damaged,  "it  is  decidedly  to 
[your]  advantage  to  either 
repair  [it]  and  file  claim  for 
cost/'  or  "to  sell  the  mer- 
chandise 'as  is'"  and  then 
"file  claim  for  the  loss  suf- 
fered/' 

Sure  enough,  the  gear  ar- 
rived damaged.  I  phoned  the 
manufacturer  and  firmly 
pointed  out  that  while  such 
a  provision  might  be  en- 
forceable in  the  state  from 
which  the  tower  was  sent,  it 
probably  could  not  be  en 
forced  under  the  laws  of  the 
state  in  which  it  was  deliv- 
ered. The  manufacturer 
backed  down  immediately 
and  sent  replacement  parts. 

Another  example  of  sur- 
prise instructions  came  with 
a  beam  antenna.  It  was  not 
until  page  16  of  the  instruc- 
tions—just as  the  antenna 
was  about  ready  to  be 
raised— that  I  was  told  I'd 
need  a  3-  or  4-foot  mast 
("not  supplied")  to  use  in 
finding  the  "balance  point" 
of  the  antenna. 

While  many  hams  have 
hefty  stocks  of  such  supplies 
stored  at  their  QTHr  I  don't 
The  result  can  be  an  unex- 
pected dash  to  the  hardware 
store,  inconveniently  and 
unfairly  delaying  friends 
who  have  gathered  to  help 
raise  the  antenna.  A  minor 
point?  Perhaps.  But  why 
shouldn't  all  instructions 
present  — right  at  the  start  — 
a  list  of  everything  you  II 
need  to  complete  the  proj- 
ect? 

9.  Do  the  instructions  in- 
clude a  phone  number- 
ideally  an  BOO  (toll-free) 
number— you  can  call  for 
help? 

include  this  detail.  Heathkit 
instructions  always  include 
phone  numbers  for  techni- 
cal assistance,  ordering  re- 
placement parts,  and  such, 
although  they  are  not  toll- 
free.  If  the  instructions 
you're  evaluating  don't  give 
a  phone  number,  there  are 
three  steps  to  getting  infor- 
mation you  need. 

First,  of  course,  phone  the 


store  from  which  you 
bought  the  unit.  If  the  staff 
there  can't  give  you  the  in- 
formation you  need,  then 
phone  the  corporate  head- 
quarters of  the  manufac- 
turer of  the  gear  Ask  for 
"customer  service"  or  "the 
expert"  on  the  gear  which 
has  the  problem  instruc- 
tions. 

If  you  still  don't  get  the 
answers  you  need,  don't  hes- 
itate to  phone  the  president 
of  the  company.  It's  been 
my  experience  that  a  surpris- 
ing number  of  top  execu- 
tives are  readily  available 
and  will  have  the  informa- 
tion you  need  sent  to  you 
quickly.  Indeed,  I  find  that 
the  president's  personal  sec- 
retary (but  often  no  one  less) 
also  will  get  you  answers 
promptly. 

The  doubter  asks,  "What 
about  the  extra  cost  for  the 
phone  calls?"  Even  several 
cross-country  calls  cost  but 
a  tiny  percent  of  the  expen- 
diture you  are  considering 
investing  in  the  gear  Be- 
sides, you  may  be  lucky; 
When  you  call,  the  key  per- 
son may  not  be  in,  so  you 
can  leave  a  message  asking 
him  or  her  to  return  the  call 
to  you;  then  the  cost  is  on 
the  company's  bill,  Presi- 
dents, in  particular,  I  notice, 
generally  return  calls 
promptly, 

10.  Are  you  confident  the 
instructions  tell  you  every- 
thing you  need  to  know? 

This  question  is  obviously 
difficult  to  answer  — per- 
haps impossible  — until  you 
are  actually  trying  to  follow 
a  set  of  instructions.  Still, 
there  are  a  few  precautions 
you  can  take. 

First,  you  can  try  to  find 
some  other  ham  who  has 
used  the  gear  and  ask  him  or 
her  how  complete  the  in- 
structions are  You  might 
have  used  another  set  of  in- 
structions, for  some  other 
gear,  put  out  by  the  same 
manufacturer  Check  these; 
the  chances  are  that  if  a 
company  has  prepared 
(  lear-cut,  specific,  valuable 
instructions  for  one  of  its 
units,  then  instructions  for 
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the  best  buys  in  town  calf: 

212-925-7000 

Los  Precios  Mas  Bajos  en 
Nueva  York ,  t . 


KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK, 

Saturday  &  Sunday  10  to  5  P.M. 

Monday-Friday  9  to  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 


ONV  Safety 
belts-in  stock 


KENWOOD 


"March  Into  BIG  SPRING 
SAVINGS  at  BARRY'S" 

See  you  at  w£CA,  White  Plains,  NY—March  I6iri 
See  you  at  DVRA,  Trenton,  NJ— March  23rd 

Antennas 

A-S 
Cushcfa.fl 

htoeftoi 

KLM 

METZ 

Mini-  Prod  ucl» 

MosJey 

R-600,  FM00Q,  R-2G00,  TS-940S/AT 

TS  430S  JR-3600A ,  TM2570A/50A/30A 

TW4000A.  Kenwood  Service/Repair. 

TH21/31/41ATrTM-211A/ 

411A&TS711A&11A 

COHPU-RRE  EXT?NfimSHERS 
EXL-S000E  RTTY/AMTOR  TERMINAL 


73*33.W 


ICOM 

IC— R71A,  751,  745,  27A/H,  37A,  47 At  R-7000, 
127 A,  271 A/H,  3200A,  471  A/H,  735 


mi 


FT-ONE,  FT-980,  FT-757GX  r  FRG-8800 
FTV726RFRG-9600.  FT-270RH,  FT27Q0RH 


YAESU         ICOM 
FT1/2/703R    IC2AT 
FT2/7DBR/H   IC02AT 
FT-1903/1123  IC-04AT 
rC-A2Ul6 


Line)  Mobil*  MfF 
Midland/Standard 
Wilson    Maxon 
VattU  FTC  2203k  FT  4703 

Icoti  IC  Ml  2  i.Mftnntf  M700 
Ttmpo  M- 1 


VoCom/Mirage/Daiwa 
Tokyo  Hy-Power 
Amplifiers  & 

5/SXHT  Gain 
Antennas  IN  STOCK 


Atinco 
Power  Supplies 


SMART  PATCH 
CESStmpie*  AuiopaichSIO  SA  Will  PaicnFM 
Transceiver  To  Your  Telephone  Great  For 
Telephone  Calls  From  Mobile  To  Base  Simple 
To  Use    S319  95 

PRIVATE  PATCH  Ul  In  stock 


FLUKE  77  Multimeter 


Nye  MBV-A    3  Kilowatt  Tuner 


AMERITRON  AMPLIFIER  AUTHORIZED  DEALER 


4? 


SANTEC 
ST222/UP 

ST-20T 
Yaesu  FTR-2410,  Wilson  ctj4o/iip 

ICOM  IC-RP  3010  (440  MHz)  ht-7 

ICOM  IC-RP  1210  (1-2  GHz) 


Soldering 
Station, 


40  Watts,      $68 

JBC  soldering  line  in  stock 

MICROLOG-AIR  I.  Air  Disk, 
SWL,  Morse  Coach 

KANTRONfCS 
UTU,  Interlace  llp  UTU-XT, 

Challenger.  Packet  Comrn. 

EIMAC 
3-5G0Z 

S72B.6JS6C 

12BY7A  &     ' 
4 -400  A 


Computer    Interfaces 
stocked:     MFJ1224 
AEA  CP-1,  PK-80,  DR.DX 
CP-100,  PK-64,  Dr.  QSO, 

Morse  University 


MFJ  Models 

422,  313.  989,  &  941 D 


ALPHA  AMPLIFIERS 


AEA  144  MHz 
AEA  220  MHz 
AEA  440  MHz 

ANTENNAS 


BIRD 

Wattmeters  & 

Elements 

In  Stock 


Complete  Butternut  Antenna 
Inventory  In  Stock* 


DIGITAL  FREQUENCY  COUNTERS 
TittX-iyx-  Pro-Com  Engineering 

Moder  TRtQOO     (MGK2  T200HH 

0-600  MHz  0-1 J  GKz  1290HH 

Cong-range  Wireless 
Telephone  for  evparl  in  stock 


BENCHER  PADDLES, 

BALUNS,  AUDIO  FILTERS, 

IN  STOCK 


MIRAGE  AMPLIFIERS 
ASTRON  POWER  SUPPLIES 
Saxton  Wire  &  Cable 


MURCH 
Model 
2000  A, 

A-LS,  B 
in  stock 


SANGEAN  Portable  Shortwave  Radios 


T  OOt) 


HEIL 

EQUIPMENT 
STOCK 


6  O  O 

i  CO 


f 


Tri  E*  Toweis 

Hy-Galn  Towers 
&  Antennas,  and 
Roters  win  be 
I  shipped  direct  to 
you  FREE  of   . 
shipping  cost. 


-  f 


New  TEN  TEC 
2591 HT,  Corsair  IL  Argosy  II,  Century  22 


MAIL  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012. 


N*%Uf  Yrtrar  riti#*«     LARGEST  STOCKING  HAM  DEALER 


COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqul  So  Habla  Espanol" 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 

FOR  TOP  PRICES 

Monday-Friday  9  A.M.  to  6  30  P  M        Thursday  to  8  P.M. 
Saturday  &  Sunday  to  A.M   to  5  P.M.  (Free  Parting) 

AUTHORIZED  DISTS   MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS, 
IRTiLEX-'-Sprlng  St.  Station  ' 


Commercial  Equipment 
Stocked:  ICOM,  MAXON. 
Midland,  Standard.  Wil- 
son, Yaesu,  We  serve 
municipalises,  busi- 
nesses. Civil  Defease, 
etc.  Portables,  mobiles, 
bases,  repeaters. 


We  Stock:  AEA,  ARRL,  Alpha,  Ameco.  Antenna  Specialists,  Astatic, 
Astron,  B  &  K,  B  &  W,  Bash,  Bencher,  Bird,  Buitemut,  CDE.  CES,  Collins, 
Communications  Spec.  Connectors,  Covercraft,  Cushcrafl, 
Daiwa,  Dentron,  Digimax,  Drake,  ETO  (Alpha),  Eirnag,  Encomm,  Heil- 
Sound,  Henry.  Hustler  (Newtronics).  Hy-Gain.  Icom,  KLM,  Kantronics, 
Larsen,  MCM  (Daiwa),  MFJ,  J.W.  Miller.  Mini-Products,  Mirage, 
Newtronics,  Nye  Viking,  Palomar.  RF  Products,  Radio  Amateur  Callback, 
Robot,  Rockwell  Collins,  Saxton.  Shore,  Telex.  Tempo,  Ten-Tec. 
Tokyo  Hi  Power,  Trtonyx  TUBES.  W2AU.  Waber.  Wilson,  Yaesu  Ham  and 
Commercial  Radios.  Vocorru  Vibroplex,  Curtis,  Tri-Ex>  Wacom  Duplexers, 
Repeaters.  Phelps  Dodge,  Fanon  Intercoms.  Scanners,  Crystals  .  Radio 
Publications. 


Subways:    BMT  'Prince  St.  Station 

IND<"F"  Train  Bwy.  Station 

Bus:  Broadway  #6  to  Spring  St. 

Path— 9th  StJSth  A*«.  Staiion 


WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 

DEALER  INQUIRIES  INVITED.  PHONE  IN  YOUR  ORDER  A  BE  REIMBURSED 

COMMERCIAL  RADIOS  atocfcvd  A  ••rvleed  on  pr*ml**t. 


Local  c=^^fi 
Him  Club       ^tB-^fl 

speeches  Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Gh"*n  Export  Orders  Shipped  lmm*dlately .  TELEX  1 2-7070 


ALL 

SALES 
FINAL 


r 


The  tSOTRON 


NOTUNERS! 
NO  RADIALS! 


ANTENNAS  FROM  160-10 METERS       NO  COMPROMISE! 


Just  a  few  comments  from  our  satisfied  customers; 


t* 


i 


uaed  your  BO/ 


Isotron  while  stationed  In 


ftuantanamo  Bay  Cuba  and  It  w  rk*dgr$aU.     Dtipt.Qf  The  Navy11 

"On  January  11  and  IS  I  go*  Into  the  73  mag  a  sine  ub  contest. 
1  didn't  trp  for  maximum  auib«r  of  conu  Esther  X  tried  for 
t*i*tJtt%t»im  numb*/  of  atatai.  in  teas  than  Kfei  total  time  I 
worked  Sft  atfttes  and  Puerto  atfco,  that  iaj  s  about  a  S800 

miia  haul  from  Aurala,  Colorido.  Ik 

Hot  too  bad  for  what  looks  Bc«  a  bird  f aader        If  0XJ5Q  ' 

"I  just  got  my  Isotron  40  on  the  air  and  U  bas  aurpa*»d  my 
wild*  1 1  expectations.  My  fir  at  evening  QSO  was  with  KMBUC 
and  wait*— my  second  wn  with  KKRGUP  £  Columbia,  South 
America,  The  antenna  iiti  on  a  SO  foot  mast  and  that  U  it.  My 
EST  reports  haws  b&an  great. 

Congratulations  ou  developing  the  laotron.  1  am  spreading  the 
good  word  among  my  ham  fr lauds.  I  think  it's  a  super,  compact 
antenna  whose  time  ttMM  finally  come!   .   KA8QW1" 

"About  two  month  ago  I  bought  an  Isotron  80  and  just  recently 
got  it  out  of  the  shack  and  up  on  *  10-foot  pole,  I  am  really 
intrigued  by  it  and  Have  had  a  Jot  a  t  run  trying  to  convince  other 
stations  that  it  la  only  1  i  nigh.  1  worked  California  when 

it  was  h»**f<*»g  by  a  nyton  cord  from  the  ceiling  of  the  shack  and 
it  works  even  better  out  on  a  pole.    !  .BEEJDF"     (Facte:  Uotrou  160) 


i 


WHY  NOT  ENJOY  THEIR  OPERATING  PLEASURE  &  GIVE  US  A  CALL 
WE  WILL  LOOK  FORWARD  TO  TALKING  WITH  YOU. 

•40-MtTFR    IS2  9SPLUSS1  7r*  SHIPPING     00-MFTER-  fc&tt  Plu*$4  75  Shippmt 

fiO-40  Camhm^NOrt  - 11 10.00  plus  111.50  M  npinnji 

ASK  FOR  PRICES  ON  OTHER  MODE LS 

*  See  revkw  in  October  73, 1*WM 


^§L 


BILAL  COMPANY 

S.R  2t  Box  62,  Dept  91 
Euoha,  OK  74342   PH:918*25:W094 


^ 


its  other  gear  are  likely  to  be 
effective,  too. 

Another  possibility-  Com- 
pare the  instructions  with 
those  prepared  by  another 
company, 

As  a  last  resort,  you  might 
ask  a  salesperson  or  a  man- 
ufacturer's representative  if 
the  instructions  include  all 
the  information  you'll  need. 
Its  not  likely  they'll  tell  you 
about  any  shortcomings,  but 
if  they  say,  "Yes,  the  instruc- 
tions are  complete/'  and 
you  find  later  that  they  are 
not,  you  may  have  a  bit 
more  clout  in  trying  to  get 
the  additional  information 
you  need. 

tn  sum,  as  you  consider 
the  purchase  of  any  piece  of 
ham  gear,  you  should  be 
able  to  answer  "yes"  to  all, 
or  substantially  all,  of  the 
above  questions  to  help  en- 
sure that  the  instructions  for 
the  equipment  are  effective. 
If  you  must  answer  "no"  to 
more  than  a  few  of  those 
questions,  you  might  well 
shop  around  for  some  other 


unit  which  may  have  better 
instructions. 

Realistically,  many  of  us 
don't  want  to  reject  buying  a 
unit  just  because  the  ins  true* 
tions  are  poor,  So  if  you  find 
good  gear  with  poor  instruc- 
tions, you  should  certainly 
contact  the  manufacturer  to 
try  to  get  clarifications. 

Still,  one  key  problem  re- 
mains: Many  instructional 
guides  seem  clear-cut  and 
easy-to-follow  when  you're 
considering  the  purchase. 
but  later,  when  you're  as- 
sembling, installing,  or  oper- 
ating the  gear,  you  may  face 
doubts,  questions,  and  con- 
fusion. 

Unfortunately,  shortcom- 
ings in  instructions  for  ham 
gear  will  very  likely  con- 
tinue until  hams  themselves 
unite  to  tell  manufacturers 
that  their  instructional  man- 
uals must  follow  specific  cri- 
teria. Until  then,  we'll  have 
to  continue  to  depend  on 
the  ancient  Latin  proverb, 
Caveat  emptor— Let  the 
buyer  beware.  ■ 


TAPRTNC-2  is  now  Pac-Comm  TNC-200 


Official  TAPR  TNC-2  design 

World -standard  AX. 25  Version  2  protocol 

Top  quality  components  throughout 

Full  duplex  hardware  HDLC 

Wired  &  tested,  full  kit,  semi -kit,  bare  board 

Five  terminal  data  rates  up  to  9600  baud 

Real  time  clock  for  date-time  stamps 

Expanded  to  16KRAWI,  32K  ROM 

Latest  multiconnect  software 

Five  LED  status  indicators 

Level  3  networking  compatibility 

Low-power  CMOS  draws  100ma  typical 


*& 


Pac-Comm 


CMOS 
Assembled/Tested  $219.95 
Full  Kit  169.95 

Full  Kit  Less  Cabinet    144.95 
Partial  Kit  84.95 


NMOS 
199.95 

154.95 

129.95 

79.95 


Discount  10%  for   orders  of  five  or  more  TNC-200s 


Bare  Board 
Cabinet  &  End  Plates 


39.95 
29.95 


.Uot|r'C»0 


Macintosh  Owners:  MACPACKET/TNC200term  gives  pull-down  menus,  split  screens,  file 
transfers,  automatic  routing  and  morel!    $69.95  (39  95 through  January 31st) 

ORDER  TOLL  FREE      800-835-2246  ext.  115  ( Kansas  800-362-2421  ext  115) 

(No  COD)  Information  813-689-3523  Florida  addresses  add  5% 

PAC-COMM  PACKET  RADIO  SYSTEMS.  INC. 

4040  W,  Kennedy  Blvd.  Tampa,  FL  33609       Intl  TELEX  6S02881526  WUI 
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ARTER  *N»  BUY 


Individual  (noncommercial) 25c  p@f  word 

Commercial . . , , 60c  per  word 

Prepayment  by  check  or  money  order  is  required  with  your  ad  No 
discounts  or  commissions  are  available.  Please  make  your  payment  to 
73.  Rates  for  multiple  insertions  are  available  on  request. 

Advertising  must  pertain  to  amateur  radio  products  or  services.  No 
special  layouts  or  positions  are  possible.  All  advertising  copy  must  be 
submitted  typewritten  (double-spaced)  and  must  include  full  name  and 
address.  Copy  limited  to  100  words,  maximum,  Count  only  words  in  text. 
Address,  free. 

73 cannot  verify  advertising  claims  and  cannot  be  held  responsible  for 
claims  made  by  the  advertiser.  Liability  will  be  limited  to  making  any 
necessary  corrections  in  the  next  available  issue. 

Copy  must  be  received  in  Peterborough  by  the  5th  of  the  second 
month  preceding  the  cover  date. 

Make  checks  payable  to  73  Magazine  and  send  to:  Hope  Currier 
Advertising  Department,  73 Magazine.  WGE  Center,  Peterborough,  NH 
03456. 


MOBILE  IGNITION  SHIELDING. 
Free  literature.  Estes  Engineer- 
ing, 930  Marine  Drive,  Port  Ange- 
les WA  98362.  BNB006 

MILITARY  TECHNICAL  MANU- 
ALS for  old  and  obsolete  equip- 
ment, 60-page  catalog,  $3.00.  Mil- 
itary Technical  Manual  Service, 
2266  Senasac  Ave.,  Long  Beach 
CA90815,  BN6045 


HAM  RADIO  REPAIR,  tube 
through  solid  state,  Robert  Hall 
Electronics,  PO  Box  8363,  San 
Francisco  CA  94128;  (408)-729- 
8200.BNB219 

QSLS  to  order.  Variety  of  styles, 
colors,  card  stock.  W4BPD  QSLs, 
PO  Drawer  DX,  Cordova  SC 
29039.  BNB260 

THE  OXERS  MAGAZINE.  Up-to- 
date,  informative,  interesting. 
Compiled  and  edited  by  Gus 
Browning  W4BPD,  DXCC  Honor 
Roll  Certificate  2-4.  Send  for  free 
sample  and  subscription  informa- 
tion today.  PO  Drawer  DX.  Cor* 
dova  SC  29039.  BNB261 

FIND  OUT  what  else  you  can  hear 
on  your  general-coverage  trans- 
ceiver or  receiver.  Join  a  short- 
wave radio  listening  club.  Com* 
plete  information  on  major  North 
American  clubs  and  sample 
newsletter,  $1  00  Association  of 
North  American  Radio  Clubs. 
1500  Bunbury  Drive,  Whittter  CA 
90601.  BNB310 

QSL  CARDS:  100  for  $6.25  and 

500  for  $20.00  Postpaid— SASE, 
A  Sample:  Ken  Hand  WB2EUF, 
PO  Box  708 ,  East  Hampton  NY 
11937.  BNB388 


IMRA—  International  Mission  Ra- 
dio Association.  Forty  countries. 
800  members.  Assists  missionar- 
ies with  equipment  loaned,  week* 
day  net.  14,280  MHz,  2:00-3  00 
pm  Easter,  Brother  Bernard  Frey, 
1  Pryer  Manor  Road,  Larchmont 
NY  10538.  BNB326 

ELECTRON  TUBES:  receiving, 
transmitting,  microwave  all  types 
available,  Large  Inventory  means 
next-day  shipment  in  most  cases 
Daily  Electronics,  PO  Box  5029 , 
Compton  CA  90224;  (213)-774- 
1255.BNB330 

RADIO  TRANSCRIPTION  DISCS 
WANTED.  Any  size,  speed. 
W7FIZ,  Box  724-WG,  Redmond 
WA  98073-0724.  BNB347 

CABLE  CONVERTERS.  Lowest 
price.  Deafer  Inquiries  accepted 
Quantity  discounts.  Free  catalog. 
P.G.  Video  Corp,,  61  Gatchell  St., 
Dept,  73,  Buffalo  NY  14212. 
BNB349 

CABLE  TV  CONVERTERS  and 
equipment  Plans  and  parts.  Build 
or  buy.  For  information  send 
S.A.S.E.  C  &  D  Electronics,  PO 
Box  1402,  Dept.  73,  Hope  AR 
71801.  BNB383 

THE  ALL  NEW  17TH  ANNUAL 
B*A#S*H— NEW  LOCATIONS, 
NEW  ENTERTAINMENT,  NEW 
FOOD^will  be  he»d  on  FRIDAY 
NIGHT  of  the  Hamvention,  April 
25,  1985.  The  new  location  is  in 
the  Conference  Center  at  the 
HARA  ARENA  AND  EXHIBITION 
CENTER,  (the  same  location  as 
the  Hamvention)  starting  at  7:00 
pm.  There  is  no  admission 
charge,  and  free  contmous  enter- 


tainment Food  and  beverages 
are  available.  Two  exciting  top 
awards,  and  many  others.  Stay 
right  al  HARA  when  the  Hainven- 
Uon  closes  on  Friday  evening  and 
meet  your  friends  and  join  us  for 
an  evening  of  fun  and  entertain* 
ment  Sponsored  by  the  Miami 
Valley  FM  Association.  PO  Box 
263.  Dayton  OH  44501    BNB420 

C64,  VIC  20  Tl  99/4A.  TS  1000. 
TS  2068  Software  FREE  CAT  A 
LOG  Turn  your  programs  into 
PROFITS.:  WDOGIY,  Steves  Soft- 
ware Source  9922  Harwich  Dr.. 
Crestwood  MO  63126-2316. 
BN421 

E-Z-fl  CODE  Learn  Morse  code 
the  E-2-R  way.  New.  research- 
based  proven  method  guaran- 
teed Novice,  General.  Extra  lev- 
el tapes  are  $10  50  each  ($ev2) 
Of  sase  for  information  JERLS. 
POB  1193V,  Bedford  VA24523. 
BNB422 

DIGITAL  AUTOMATIC  DIS- 
PLAYS for  F1-101S,  TS520s. 
Collins,  Swan  and  all  others  Six 
1/2"  digits.  5"  wide  by  f  W  high 
metal  cabinet  Send  $1.00  for  in- 
formation and  receive  a  $25. 0G 
discount.  Be  specific,  GRAND 
SYSTEMS.  Dept,  A.  PO  Box 
3377 1  Blaine  WA  98230.  BNB423 

GENUINE  BIG  APPLE  GRAFFITI 
FREE  Send  WB2JKJ  and  the 
"CrewIT  learning  English  Thru 
Amateur  Radio  at  Junior  High 
School  22  on  Manhattan's  lower 
east  side  your  OSL  and  not  only 
will  we  send  you  some  iJArt"  but 
also  give  you  a  shot  at  our  QSL  OF 
THE  WEEK  AWARD.  BNB424 

SOLAR-ELECTRIC  MODULES 

Dealer  pnce  list,  $1,00  Home- 
stead Distributing,  PO  Box  451, 
Northport  WA  9915?;  (509)- 732- 
6142  BN6398 

SURPLUS  AND  MORE  SUR- 
PLUS. Thousands  of  items,  free 
bargain-packed  flyers.  ETCO 
Electronics.  Plattsburgh  NY 
12901    BNB399 

XEROX  MEMORYWRITER— 
parts,  assemblies,  boards,  manu- 
als Free  help  with  service  prob- 
lems. W6NTH,  Box  250,  Bemon 
AR  72015;  (501)778-0920. 
6NB404 

DOCKING  BOOSTERS,  the  most 
fantastic  HT  accessory,  only 
$129.95*  Digital-display  swr  me- 
ters and  bar-graph  power-output 
indicators,  onty  $84,951  Hi-Mound 
keying  mechanisms,  most  exten- 


sive line  of  straight  keys,  paddies, 
and  mobile  keys!  Write  for  free 
catalogue  of  specialized  commu 
nications  products.  Skywave  Ra- 
dio Systems,  PO  Box  Q-i,  943 
Boblett,  Blame  WA  98230. 
BNB407 

HAM  TRADER  YELLOW 
SHEETS.  In  our  24th  year.  Buy, 
swap.  seN  ham-radio  gear.  Pub- 
lished twice  a  month.  Ads  quickly 
circulate — no  long  wait  for  results. 
SASE  for  sample  copy-  $10.00  for 
one  year  (24  issues).  PO  Box 
2067,  Glen  Eilyn  IL  601 3S  2057. 
BNB412 

WANTED:  JCOM  IC-SP2  speak- 
er. AN/UfiA -17A.  support  brack- 
ets, plug  sets.  C  T    Huth,  229 
Meimore  St.,  Tiffin  OH  448&3 
BNB413 

ROHN  TOWERS- Wholesale  a\ 

rect  to  users,  23%  to  34%  dts 
count  from  dealer  price.  All  prod- 
ucts available  Write  or  call  for 
price  list  Also  we  are  wholesale 
distributor  for  Heliax  antenna  ca- 
ble. Hill  Radio.  2503  GE  Road.  PO 
Box  1405,  Bloomington  IL  61702- 
1405,(309)-e63-2141    BNB417 

HAVE  AKAI  4000DB  REEL  RE- 
CORDER Will  trade  for  two  meter 
handheld  or  mobile.  Bill  Parroll. 
733  East  Towne  Street.  Glendive 
M  r  59330;  BNB4 18 

ANIIOUE  RADIO  CLASSIFIED. 

the  national  publications  for  buy- 
ers and  sellers  of  old  radios  and 
related  items.  $1.60  sample 
951  1-23  Sunrise  Blvd.,  Cleveland 
OH  44133.  BNB419 


Id  b&p  Ratpn  get  down  but 
he's  giving  me  a  t  r  smf 
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EVIEW 


KANSAS  CITY  KEYER 


Dayton.  Lance  Johnson  had  a 
booth  there,  on  a  comer  I  think  it 
was,  and  he  was  hawking  a  keyer. 
pretentiously  claiming  that  with  it, 
MCW  would  never  be  the  same 
again.1'  I  can  remember  seeing  a 
group  of  ogle-eyed  contest  types 
huddled  around  the  display,  lis- 
tening to  the  code  coming  out  of  a 
tan  box,  their  fingers  twitching 
and  their  smiles  broadening  as 
Lance  led  them  through  his  spiel 

The  next  time  I  thought  of  Lance 
Johnson's  Kansas  City  Keyer  was 
a  few  hours  after  a  grueling  ARRL 
Sweepstakes.  It  was  grueling  be- 
cause l  had  spent  twenty-four 
hours  flailing  away  at  my  ten-year- 
old  Accu  Keyer;  by  hour  six.  each 
dit  and  dah  required  a  supreme 
effort  of  will!  It  was  in  that  quiet, 
ringing-head  time  after  the  con- 
test that  I  remembered  those 
twitching  fingers  and  broad  smiles 
and  swore  to  myself  that,  come 
next  test,  I,  too,  would  have  a  rea- 
son to  smile — my  Keyer  arrived  a 
week  later. 

Outside 

The  Kansas  City  Keyer  comes 
in  an  attractive  two-tone  tan  box 
which  is  about  four  and  a  half  inch- 
es wide  and  seven  inches  deep. 
There  are  two  LEDs,  a  green  one 
for  power  and  a  red  one  marked 
"Status,"  which  monitors  the  ma- 
chine's reaction  to  what  you  are 
trying  to  do.  To  the  right  of  the 
LEDs  is  a  rotary  pot  that  serves 
both  as  an  on-off  switch  and  an 
analog  speed  control.  The  rest  of 
the  front  panel  is  taken  up  by  a 
sixteen-button  touchpad  (0-9,  A- 
Df  %  and  #)  which  you  use  to  ac- 
cess the  Keyer's  functions, 

The  rear  panel  is  home  to  two 
RCA  jacks,  used  for  either  posi- 
tive or  negative  keying  voltage,  a 
momentary-contact  Reset  button, 
a  DIN  jack  for  connecting  the 
Keyer  to  your  paddles,  and  a 
miniature  phone  jack  for  power  (8 
to  1 8  volts  dc). 

Inside 

The  true  beauty  of  the  KC  Keyer 

is  evident  when  you  pop  the  cover. 
What  you  get  in  there  is  a  powerful 
microprocessor  dedicated  to  one 
job— managing  your  CW,  The  mi- 
cro is  a  Rockwell  6502,  a  very  pop- 
ular and  flexible  chip  found  in 
many  single-board  computers  (in- 
cluding the  successful  Apple  II). 
Three  chips  are  used  in  support- 


ing roiesi  a  6522  Peripheral  Inter- 
face Adapter,  a  4K  EPROM  for 
program  storage,  and  a  6116  2K 
SRAM  for  on-line  memory.  A 
handful  of  discrete  components 
and  SSI  chips  completes  the  hard- 
ware. The  PC  board  is  plated , 
double-sided,  and  obviously  laid 
out  by  a  professional. 

Is  there  any  advantage  to  using 
a  general-purpose  microproces* 
sor  for  this  sort  of  job  instead  of 
gates  and  clocks?  Yesl  Two  ad- 
vantages, in  fact.  The  first  is  a  re- 
duced parts  count — all  of  the 
gates  and  timers  found  in  the  last 
generation's  keyers  can  be  imple- 
mented in  software.  Of  course, 
the  program  to  do  this  may  be 
quite  !ongt  but  memory  is  so 
cheap  today  that  program  size 
can  be  discounted  as  long  as  the 
coding  is  efficient. 

The  second  advantage  is  that  a 
keyer  in  software  can  do  anything 
that  you  want  it  to!  Want  automatic 
serial  numbers?  Fine,  just  write  a 
few  program  lines.  Need  transla- 
tion from  Morse  to  International 
code?  No  problem,  just  add  a 
lookup  table.  You  get  the  idea,  An 
additional  plus  is  that  upgrades 
are  as  easy  as  swapping  a  single 
EPROM.  Power  On! 

Now  we  know  what  the  KC 
Keyer  looks  like  and  what's  inside 
it,  but  what  can  it  do?  When  the 
power  is  turned  on,  the  Keyer  will 
be  in  its  default  configuration; 
speed  at  about  15  wpm,  standard 
weighting,  and  automatic  charac- 
ter spacing.  The  fourteen  mes- 
sage buffers  will  be  empty  and  the 
automatic  serial  number  will  be 
set  to  zero. 

Programming  is  accomplished 
via  the  sixteen-button  keypad. 
Each  pushbotton  has  an  assigned 
function  which  is  assessed  by 
pressing  the  '  key.  For  exam- 
ple, pressing  the  sequence  " 

Speed  2  5  will  set  the  speed  to  25 
wpm.  Speed  is  above  the  2  on  the 
keypad.  A  short  beep  is  output 
through  the  internal  speaker  to 
confirm  each  keypress. 

One  small  gripe  about  the 
speaker;  There  is  no  provision  to 
disable  the  sidetone  from  the  key- 
pad. The  beep  is  handy  to  have 
during  the  programming  steps, 
but  after  about  ten  minutes  of  CW 
it  becomes  annoying.  I  ended  up 
permanently  disabling  the  side- 
tone  by  clipping  the  wire  off  the 
speaker,  It  would  have  been  bet- 
ter, I  think,  to  have  used  the  rotary 


pot  as  a  volume  control  rather 
than  an  analog  speed  control 

The  Buffers 

What  realty  sets  the  Kansas 

Crty  Keyer  apart  from  other  mem- 
ory keyers  on  the  market  is  the 
way  the  message  buffers  are  set 
up.  There  are  fourteen  of  them, 
0-9  and  A-D,  and  you  can  partition 
the  1500-character  memory 
among  the  buffers  any  way  you 
like.  Text  is  entered  by  sending 
CW  to  the  keyer  after  specifying 
which  buffer  is  to  hold  the  informa- 
tion, An  "editor"*  of  sorts  is  avail- 
able in  this  mode;  if  you  make  a 
mistake,  a  string  of  eight  dits  will 
erase  the  current  word  and  play 
back  the  word  before  it.  Perfect 
word  spacing  is  as  simple  as 
watching  the  red  Status  LED:  At 
the  end  of  each  word,  wait  for  the 
light  to  flash  before  entering  the 
next  code  group. 

Now  for  the  really  good  stuff  I 
You  can  at  any  time  during  text 
entry  add  a  Wait  command.  When 
the  command  is  encountered  dur- 
ing transmission,  the  keyer  will 
stop  sending  until  a  character  or 
word  is  sent  manually  from  the 
paddle.  Say  you  have  buffer  A 
configured  like  this:  TEST  DE 
KW10  (WAIT)  TU  5NN  NH  K. 
When  message  is  selected,  the 
Keyer  will  send  TEST  DE  KW10 
and  stop,  Now  send  the  call  of  the 
responding  station  on  your  pad- 
dle: KM10  After  the  C,  the  KC 
Keyer  will  continue  with  the  mes- 
sage in  buffer  A:  TU  5NN  NH  K. 

You  also  can  chain  buffers  to- 
gether. Let's  put  TEST  DE  KW10 
(WAIT)  (B)  in  buffer  A  and  TU  5NN 
NH  K  (WAIT)  {A)  in  buffer  B.  Se- 
lecting message  A  will  put  the 
Keyer  into  a  loop  of  calls  and  an* 
swers;  if  no  one  responds  to  your 
CQ,  just  select  A  again. 

Automatic  serial  numbers  are 
available,  too.  Add  a  pound  sign 
(#)  to  your  message  for  this  op- 
tion, I  use  one  buffer  for  answer* 
ing  the  inevitable  requests  for  re- 
peat—it DECrements  the  serial 
number  and  sends  the  exchange 
again.  The  number  can  be  set  at 
any  time  directly  from  the  key- 
board, and  pressing  the  pound 
sign  by  itself  will  cause  the  Keyer 
to  send  the  current  serial  number 
(be  aware  that  doing  this  will  also 
increment  the  number). 

Remote  Buttons 

Any  one  of  the  features  I've 
mentioned  so  far  would  have  con- 
vinced me  that  the  KC  Keyer  was 
in  a  class  by  itself,  but  Lance 
Johnson  was  on  a  roll!  They  decid- 
ed that  it  would  be  neat  if  four  of 
the  message  buffers  were  avail- 


able remotely.  What  they  de- 
signed was  a  little  bracket  made 
to  attach  lo  a  Bencher  paddle 
thai  brings  out  buttons  A,  Bf  Ct 
and  D.  (I  also  tried  it  out  on  a  set 
of  Nye  paddles— it  fit  without 
modification.) 

This  means  that  you  can  pro- 
gram buffers  A-D  with  the  appro- 
priate information  and  operate  an 
entire  contest  by  pushing  little  but- 
tons on  your  paddles!  I  do  this  with 
my  left  hand;  my  right  hand  is  free 
to  log  and  dupe.  There's  plenty  of 
time  for  paperwork  as  the  Keyer  is 
busy  sending  the  exchange. 

The  Keyer  has  a  provision  for 
battery  backup.  At  first  I  thought 
that  was  odd,  but  I  soon  found  it 
indispensable.  I  happened  to 
have  a  couple  of  students  who 
were  learning  Morse  code.  It  was 
very  easy  for  me  to  rattle  off  ten  or 
fifteen  minute's  worth  of  practice 
into  a  buffer  at  30  wpm  at  home, 
then  take  the  Kever  to  class  and 
play  back  the  material  at  5  wp  i. 
The  Rate  function  let  me  set  the 
character  speed  at  13  wpm,  a 
method  used  by  most  instructors. 

Last  Words 

Obviously,  I  like  the  Kansas  City 
Keyer.  I  think  you  will  too.  It  is 
expensive— about  $200— but 
what  you  get  is  a  flexible  CW  com- 
puter that  does  things  you  can  on- 
ly dream  about  with  your  present 
machine.  The  manual  is  very 
good,  and  a  newsletter  comes  out 
now  and  then  which  features  pro- 
gramming tips  and  modifications. 

If  you  are  serious  about  CW,  get 
in  touch  with  Lance  Johnson  Engi- 
neering, PO  Box  73$3t  Kansas 
City  MO  641 16. 

Perry  Oonham  KW10 
Rindge  NM 

ISOTRON  SOLUTION  FOR 
THE  160-METER  BAND 

Since  the  opening  of  the  160- 
meter  band  to  amateur  use, 
the  1 .8-band-selector  position  on 
my  FM02  has  been  gathering 
dust.  Like  a  number  of  hams,  I 
simply  do  not  have  space  to  put  up 
a  252-foot-plus  wire  antenna  for 
160  meters.  Even  If  space  was 
available  f  doubt  if  I  would  consid- 
er a  wire  antenna  because  of  the 
difficulty  I  had  in  getting  permis- 
sion to  put  up  my  5-band  vertical 
at  my  apartment.  It  would  be  nice 
if  there  was  a  zero-space  antenna 
for  the  160-meter  band! 

Baltimore,  Maryland,  is  approx- 
imately 6O0  mites  from  my  QTH, 
and  my  contact  with  WB3GBF  on 
40  meters  opened  my  eyes  to  the 
signal  power  of  the  Bilal  Isotron 
antenna.  My  RST  using  a  5-band 
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vertical  was  5-9  while  WB3GBF's 
RST,  using  an  Isotron  40-meter 
antenna,  was 5-20  dB  over 9.  And 
to  top  this,  he  was  using  it  inside 
his  apartment. 

As  an  ARRL  Assistant  Techni- 
cal coordinator  for  North  Carolina, 

N4BTK  asked  me  to  help  him  with 

his  20-meter-anten  na  problems  in 
a  local  Senior  Citizen  retirement 
apartment  complex.  John  lives  on 
the  1 2th  floor  and  had  been  using 
a  coil-loaded  window  antenna  but 
for  some  reason,  20  meters,  even 
at  the  altitude  of  a  12-story  build- 
ing, was  very  weak.  I  suggested 
an  Isotron  20-meter  antenna  as  a 
better  solution  since  the  manage- 
ment would  not  permit  a  vertical  or 
beam  to  be  mounted  on  the  roof. 
John's  Isotron  40  was  mounted  3 
feet  from  the  apartment's  win- 
dowsill  on  an  offset  1  "-mast  sec- 
tion. By  comparison,  it  out-per- 
forms my  5-band  vertical  on  20 
meters. 

Impressed  with  the  two-band 
performance  of  the  Isotron  anten- 
nas, I  contacted  Ralph  Bilal 
WD0EJA  about  his  160-meter  an- 
tenna and  proposed  that  I  work 
with  il  to  obtain  details  for  an  arti- 
cle. My  thought  was  that  perhaps 
only  an  Isotron  could  give  me  160- 
meter  operation  in  my  apartment 
complex,  and  this  was  an  opportu- 
nity for  me  to  see  what  it  could  do. 

The  isotron  antennas  come  in  a 
kft  form  that  can  be  fully  assem- 
bled in  less  than  an  hour  using 
only  a  screwdriver  and  7/16" 
socket  wrench  (Photo  A),  They  are 
definitely  unique  in  that  no  fre- 
quency model  occupies  more 
than  an  area  of  1 .5'  x  2*  x  2.5' .  and 
most  frequencies  even  less.  Tech- 
nically speaking,  they  defy  the  ac- 
cepted antenna  theorem  of  volt- 
age and  current  distribution  on  a 
dipole  antenna.  One  cannot  help 
being  impressed  when  seeing  an 
Isotron  in  operation. 

Assembly  begins  by  attaching  a 
formed  aluminum  plate  to  the  in- 
sulated top  support  member,  In 
my  assembly  of  the  160-meter  an- 
tenna. I  first  installed  the  mast 
clamp,  U  bolts  in  the  end  of  the 
insulated  bar  and  attached  it  to  a 
mast  section.  This  method  sup- 
ports the  insulated  bar  while  you 
attach  the  formed  metal  plates. 

I  followed  the  same  method  to 
mount  the  square  metal  lower 
support  section  to  the  mast  for  at- 
taching the  lower  formed  metal 
plate.  Since  the  top  and  bottom 
plates  are  aluminum  and  will 
quickly  oxidize,  I  spread  a  thin  film 
of  No-Ox  over  the  surfaces  that 
would  overlap  when  bolted  to  the 
support  bar. 

No-Ox  is  a  common  non-oxidiz- 


ing compound  used  to  prevent 
aluminum  oxidization  of  electrical 
wiring  and  is  usually  available  at 
most  electrical  supply  houses.  Af- 
ter attaching  the  top  and  bottom 
formed  plates,  my  antenna  looked 
like  bird  wings,  one  above  the  oth- 
er {Photo  B). 

The  rather  large  antenna  coil  is 
attached  between  the  top  and  bot- 
tom support  bars  by  adjustable 
bolts  inserted  in  the  top  and  bot- 
tom sections  of  the  coil .  I*  inserted 
both  bolts  and  loosely  positioned 
their  lock  nuts  so  that  final  center- 
ing of  the  coil  could  be  accom- 
plished with  minimum  effort.  I  at- 
tached the  top  of  the  coil  to  the  top 
insulated  support  bar  first  and  ran 
the  coil's  bottom  bolt  through  the 
bottom  support  without  attaching 
the  securing  nut.  This  was  to  per- 
mit attachment  of  the  two  ptastic 
side  panels  without  first  adjust- 
ing the  position  of  the  lower  sup- 
port bar  attached  to  the  assembly 
mast. 

At  this  point  of  the  antenna's 
assembly,  only  the  1/4-20  bolts 
holding  the  formed  metal  plates  to 
their  respective  support  bars  had 
been  tightened  securely. 

There  are  two  transparent  plas- 
tic side  panels  to  be  attached  to 
the  top  and  bottom  formed  plates. 
One  plastic  plate  contains  a  termi- 
nal. After  loosely  attaching  the  top 
ends  of  the  two  side  plastic  plates 
to  the  top  plates,  loosen  the  bot- 
tom support  bar  mast  clamp  and 
gently  raise  or  lower  the  bar  until 
the  side  plate  holes  line  up  with 
the  bottom  plate's  holes.  Insert 
the  1/4-20  bolts.  At  this  point,  all 
1/4-20  bolts  joining  metal  to  metal 
may  be  tightened  securely. 

Those  1/4-20  bolts  connecting 
the  side  plastic  plates  to  the  metal 
of  the  top  and  bottom  plates 
should  be  tightened  with  (ess 
force  than  the  metal-tometa!  bolts 
to  prevent  shattering  of  the  plas- 
tic. These  bolts  may  be  finger- 
tightened  if  used  fn  connection 
with  focktite  or  other  thread-lock- 
ing compounds. 

Centering  the  coil  between  the 
top  and  bottom  plates  is  not  diffi- 
cult- Merely  measure  the  distance 
between  the  bottom  and  top  ends 
of  the  coil  to  their  respective  metal 
plates — not  the  support  bars. 
There  should  be  some  tension  put 
on  the  top  and  bottom  formed 
plates  by  the  coil's  bolts  that  will 
pull  the  formed  plates  in  slightly. 
Thrs  increases  Ihe  rigidity  of  the 
plates  to  eliminate  wind  flutter  and 
subsequent  detuning  of  the  an- 
tenna. (See  Photo  C.) 

P re-soldered  wires  with  closed 
terminal  ends  connect  the  PL-259 
antenna  cable  connector  to  the 


Photo  A  The  Isotron  160  kit 


coil's  top-end  winding  and  the  top 
formed  plates,  A  second  closed 
terminal  from  the  PL-259  connec- 
tor connects  to  the  coil's  bottom- 
end  winding  and  to  the  bottom 
formed  plates  (see  Photo  D),  The 
resulting  electrical  circuit  is  a  sim- 
ple LC  series  circuit  with  the  top 
and  bottom  plates  forming  the 
plates  of  a  capacitor  connected  in 
series  to  the  coil 

The  final  assembly  consists  of 
two  threaded  L-shaped  rods  on 
which  two  smalt  rectangular  alu- 
minum plates  are  attached  (Photo 


B)  It  would  be  advisable  to  round 
all  edges  of  these  plates  with  a 
file,  including  each  corner,  before 
attaching  to  the  bolt.  This  will  re- 
duce rf-energy  discharge  into  the 
atmosphere. 

The  actual  antenna  assembly  is 
basically  an  easy  push-in-a-bolt- 
attach-a-nut  operation,  At  worst,  it 
takes  no  more  than  an  hour*  The 
hard  part  comes  in  the  final  tuning 
of  the  antenna.  This  is  done  by 
moving  the  tuning  plates  on  the 
L-bolts  until  the  lowest  swr  ratio 
has  been  reached. 


Photo  8  The  Isotron  ISO  assembled. 
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Photo  C>  Side  view.  The  plastic 
holds  the  upper  and  tower  wings 
together  under  slight  tension. 

This  will  be  a  trial-and-error  ap- 
proach where  you  select  your 
transmit  frequency,  and,  at  the 
transmitters  lowest  power  level, 
tune  the  finals  to  resonance  and 
note  the  swr  indication.  Mow  turn 
off  the  transmitter  and  make  a 
very  slight  change  in  the  positions 
of  both  tuning  plates.  Turn  on  the 
transmitter  and  recheck  your  swr. 
This  procedure  is  repeated  until 
the  swr  lowers  to  between  1:1.5 
and  1 :2.0. 

The  Isotron  160-meter  antenna 
produces  such  a  strong  rf  field  at 
100-Watts  input  that  it  is  unsafe 
for  indoor  use.  ft  is  best  used  out- 
doors at  a  height  above  ground 
where  no  one  walking  by  could 
possibly  reach  it  and  suffer  rf 
burns  or  shock. 

The  advantages  of  the  Isotron 
antennas  are  small  physical  size, 
no  ground-piane  radials  required, 
and  minimal  parts,  for  trouble-free 
operation.  Its  radiation  patterns 


1 

• 

1 

Photo  D>  One  of  the  tuning  plates. 
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are  typical  of  ground-mounted 
vertical  antennas  when  it  is  con- 
nected to  ground  by  an  8-foot-cop- 
perclad  ground  rod.  The  only  dis- 
advantages are  tuning  It  and  a 
somewhat  narrow  bandwidth. 

1  believe  that  a  remote  tuning 
system,  using  plastic  components 
and  nylon  or  monofilament  control 
lines,  could  be  added  to  the  tuning 
L-bolts  that  would  enable  the  an- 
tenna to  be  remotely  tuned  under 
power  to  eliminate  the  present  dif- 
ficulties when  frequencies  outside 
of  the  antenna's  bandwidth  are 
wanted, 

I  visualize  connecting  the  two 
L-bolts  together  with  a  small  plas- 
tic rod  which  could  be  moved  for- 
ward or  backward  by  the  move- 
ment of  the  line  in  the  manner  that 
a  pointer  on  a  radio-tuning  dial  is 
moved  by  the  dial  cord.  Another 
approach  would  be  to  use  two 
control  lines  so  that  each  tuning 
plate's  bolt  could  be  moved  inde- 
pendently by  a  dual-cord  system. 

I  do  not  know  if  atmospherics  or 
lack  of  1  8  MHz  activity  in  my  area 
was  the  reason  I  made  no  t.&MHz 
contacts  in  the  period  I  had  ac- 
cess to  the  antenna.  1  do  know 
that  it  boosted  the  background 
noise  level  from  zilch  to  S-9  on  my 
FT  102. 

James  A.  Grupton,  Jr.  KF4PW 

Charlotte  NC 

USER'S  REPORT 

Ralph  Bilal  gives  you  a  com- 
plete set  of  instructions  fortuning 
his  antennas,  and  the  160-meter 
version  is  no  exception.  I  placed 
the  antenna  on  a  seven-foot  mast 
at  ground  level  and  began  the  pre* 
liminary  tuning  procedure  using 
an  MFJ  antenna-noise  bridge  and 
the  station  receiver.  The  antenna 
is  designed  to  be  resonant,  as  re- 
ceived, just  above  2.0  MHz,  and 
Ralph  recommends  that  you  try  it 
out  under  low  power  to  check  your 
swr  at  a  frequency  just  below  the 
top  band  edge. 

The  antenna  environment  at 
ground  level  will  make  a  differ- 
ence in  your  results  because  of 
antenna  capacity  to  ground  and  to 
nearby  objects.  I  supported  it  tem- 
porarily with  one  of  those  umbrella 
tables  with  a  hole  in  the  center, 
This  one  was  aluminum,  and  I 
knew  that  it  would  affect  the  an* 
tenna  resonance  point  somewhat. 
Sure  enough,  it  resonated  a  bit 
above  2.0  MHz,  but  I  was  able  to 
add  the  small  tuning  rods  provid- 
ed and  achieve  resonance  at 
about  1950  kHz. 

There  are  two  rods,  one  mount- 
ed on  each  side  of  the  antenna  at 
the  top  plate.  Bringing  them  down 
from  the  vertical  to  the  horizontal 


by  simply  rotating  them  on  their 
mounting  hardware  and  retighten- 
ing  them,  lowered  the  resonance 
to  below  1900  kHz.  I  reasoned  that 
this  was  close  enough  for  now, 
and  that  by  mounting  the  anten- 
na on  the  roof  I  would  be  able  to 
lower  the  resonant  frequency  still 
further, 

Incidentally,  it  would  be  good  to 
point  out  that  any  antenna  which 
is  only  a  small  fraction  of  a  wave- 
length in  size  and  consists  of 
"lumped"  values  of  inductance 
and  capacitance,  will  necessarily 
have  a  limited-frequency  band- 
width, so  1  did  not  expect  to  be 
able  to  cover  the  entire  band  with 
one  setting,  As  it  turned  out,  I  was 
able  to  cover  only  25  kHz  either 
side  of  resonance  without  reiun- 
ing  the  antenna,  but  that's  getting 
ahead  of  the  story. 

So  far,  things  were  going  ac- 
cording to  plan,  and  the  moment 
of  truth  had  arrived;  it  was  time  to 
install  the  Isotron  160  on  my  chim- 
ney mount,  up  in  the  clear  and 
away  from  surrounding  objects— 
or  at  least  as  far  as  possible  con- 
sidering that  my  "antenna  farm" 
is  a  hole  in  the  midst  of  trees,  with 
the  nearest  being  about  25  feet 
away. 

Another  point:  I  prefer  antennas 
that  are  tuned  to  resonance  at  the 
antenna  and  not  in  the  shack  by 
means  of  a  coupler  or  antenna 
tuner.  In  other  words,  J  like  to  bring 
the  coax  directly  to  the  transceiver 
and  not  have  to  go  through  any 
sort  of  matching  device  to  make  it 
work.  This  requires  that  the  anten- 
na itself  be  properly  tuned. 

Lt  took  only  a  few  minutes  to 
mount  the  antenna  to  the  chimney 
bracket  and  secure  it  for  testing. 
Since  I  happened  to  have  RG-59/ 
U  available  (instead  of  the  RG*58/ 
U  which  I  prefer)  I  used  that,  and 
connected  it  to  the  chassis-type 
connector  on  the  antenna.  Tuning 
up  the  rig  was  easy,  and  the  an- 
tenna accepted  power  readily  at 
1 900  kHz— but  not  at  1 850  where  I 
wanted  to  center  it.  Back  up  to  the 
roof  again  to  adjust  the  tuning 
rods;  down  the  ladder  to  the  check 
and  another  tune-up,  After  about 
three  trips,  I  got  the  antenna  to 
resonate  at  1860  kHz— close 
enough  for  government  workP  as 
they  say. 

And  Now,  For  The  Test 

If  was  necessary  only  to  wait 
until  dark  now  to  test  the  anten- 
na— a  time  when  I  knew  that  there 
would  be  stations  available  for 
contacts.  As  it  turned  out+  I  could 
have  done  my  on-the-air  tests 
right  away  because  there  was  a 
contest  in  full  swing!  Neverthe- 


less, I  did  wait  until  about  2130Z, 
and  began  to  tune  the  band. 

There  was  plenty  of  activity- 
Normally,  I  prefer  CW  operation, 
but  in  testing  this  antenna  I  rea- 
soned that  SSB  should  be  a  more 
difficult  evaluation  mode  because 
the  antenna  would  really  have  to 
put  out  a  good  signal  to  compete 
with  the  stations  using  full-size  an- 
tennas for  this  top  band. 

Tuning,  tuning,  .  oops,  here's 
one:  "CQ  Contest  CO  contest, 
from  VE1ASJ,  VE1ASJ,  Contest 
K."  Frequency  1823  kHz.  Quick, 

"VEQASJ.  VE1ASJ  from 
W1XU,  W1XU.  New  Hampshire. 
Over 

"WlXUfrom  VE1ASJ;  five  nine 
of  hive,  QSL? 

"VEIASJfrom  W1XU;  QSL  and 
thanks,  OM.  Five  nine  oh  five. 
Good  luck  in  the  contest"  Wow, 
the  antenna  worked  into  the  Mar- 
itimesl 

In  quick  succession,  I  worked 
VE30ME  (Ontario)  and  VE2DVI 
(Quebec)  with  5/9  signal  reports. 
Then,  I  happened  upon  K2LXN 
and  KA1 W;  Connie  in  Parish,  New 
York,  and  Dave  in  Bridgeport, 
Connecticut,  having  a  nice  QSO. 
Calling  KA1W,  Dave  came  back 
with  a  "Five  nine  ptus  10  dBf  here 
in  Bridgeport  OM,  Nice  signal; 
how  do  you  copy  WlXUr  Connie? 
K2LXNfromKA1W." 

"W1XUt  with  KA1W,  here  is 
K2LXN  Nice  signal  OM  in  Parish, 
New  York.  Five  and  nine  on  a 
noisy  band.  How  do  you  read  me? 
Over. " 

"Thanks  lot,  gentlemen,  This  is 
an  experimental  antenna,  and  I 
really  appreciate  the  reports. 
You're  both  doing  well  here 
through  a  lot  of  GRN,  and  both 
well  above  59.  Good  chatting  with 
you,  and  so  long  from  Peterbor- 
ough, NH.  Name  is  Jim,  and  I'll  be 
looki  ng  for  you  on  1 60  again .  Sev- 
enty three/' 

Great  stuff,  this  antenna  really 
seems  to  get  out.  Frequency  was 
. .  .hmm,  let  me  see . . ,  1  &50  kHz. 
Not  bad  at  all.  A  little  later  1  heard 
W3GFR  calling  CQ  at  exactly 
1850  kHz.  There— he's  signing. 

"W3GFU,  W3GFU.  W3GFU, 
here  is  W1XU,  WtXUt  Whiskey 
One  X*Ray  Uniform  in  Peterbor- 
ough* New  Hampshire.  Over/' 

"Roger,  Roger.  W1XU  from 
W3GFU  right  back.  Thanks  for  the 
cati.  Name  here  is  Jim  and  the 
GTH  is  Churchvillet  PA  near 
Philadelphia.  Your  signal  is  five  by 
nine  here,  with  some  OSB-  How 
do  you  read  me?  WJXU  from 
W3GFU,  over  " 

W3GFU  from  W1XU.  Hit  Jim, 
good  to  hear  you.  My  name  is  Jim, 


toot  and  you're  coming  through 
just  great;  also  five  by  nine  here  in 
Peterborough,  New  Hampshire. 
I'm  running  about  100  Watts  to  an 
experimental  antenna,  and  woutd 
tike  to  see  how  it  goes  for  a  few 
minutes." 

These  exchanges  lasted  for  45 
minutes,  and  during  this  time  I 
learned  that  Jim  was  transmitting 
on  an  inverted  vee  dipole  at  40 
feet  and  had  a  TS-830S  (I  was  us- 
ing my  TS-82QS)  at  about  the 
same  power  output.  His  receiving 
antenna  was  a  coaxial  loop,  about 
five  feet  on  a  stde  and  rotatabJe* 
Although  the  received  signal 
strength  was  down  a  bit  on  the 
loop  antenna,  Jim  reported  the 
signal-to-noise  ratio  was  better, 
and  he  planned  to  install  an  ampli- 
fier to  improve  the  signal. 

When  I  described  my  own  an- 
tenna, Jim  was  enthusiastic  and 
wanted  to  know  more.  He  re- 
marked that  it  ought  to  be  ideal  for 
an  apartment  dweller,  a  condo 
owner,  or  someone  in  a  travel  trail- 
er— virtually  anywhere  a  full-sized 
antenna  couldn't  be  used.  Natu- 
rally (with  great  satisfaction)  I 
agreed. 

During  the  course  of  the  conver- 
sation, Jim  said:  100%  copy:  re- 
alty amazing!  Realty  hard  to  be- 
lieve that  it  vtorks  that  we/A  You  7© 
doing  a  job — and  as  goodas  many 
of  the  signals  t  hear  from  guys  run- 
ning the  same  or  even  more  pow- 
er on  big,  outside  antennas.  The 
guy  who  designed  that  antenna 
must  be  a  pretty  smart  cookie. " 

And  so  it  went*  Other  contacts 
have  been  as  rewarding,  too.  On 
CW  and  phone,  the  Bilal  Isotron 
antenna  performs  very  well,  in* 
deed— perhaps  much  better  than 
I  had  any  right  to  expect,  I've  had 
fun  with  rtf  but  can't  claim  that  un- 
der all  conditions  it  will  out-per- 
form a  big  antenna.  That  wouid  be 
ridiculous.  However,  I  can  recom- 
mend it  for  the  ham  who  needs  to 
operate  160  meters  but  can't  put 
up  a  larger  one. 

Make  no  mistake,  it  is  a  bit  fussy 
to  tune,  and  you're  going  to  have 
to  be  patient  and  take  your  time 
with  it.  The  bandwidth  in  my  case 
is  about  50  kHz  either  side  of  reso- 
nance between  the  2:1  VSWR 
points.  Ralph's  antenna,  which  is 
at  40  feet  and  tuned  to  perfection, 
gives  about  100  kHz  between  the 
2:1  vswr  points  on  either  side  of 
resonance. 

As  a  fast  measure,  I  went  up  on 
the  roof  and  painted  all  of  the  criti- 
cal connections  with  weather* 
proofing— because  f  plan  to  leave 
it  up  this  winter  and  enjoy  160! 

By  the  way,  I  did  hear  some  DX 
coming  through — faintly,  but  it 

' 'When  You  Buy.  Say  73" 


was  there.  No  hope,  of  course,  to 
contact  it  with  the  isotron. .  .or  is 
there? 

Jim  Gray 
73  Staff 

MMT  144/28R  TRANSVERTER 
MICROWAVE  MODULES 

I  love  transverters.  I've  got  six 
of  them  right  now  for  various  as- 
sorted purposes  on  four  different 
bands  driven  from  three  different 
radios.  Not  surprisingly,  five  of  the 
six  are  made  by  Microwave  Mod- 
ules of  Liverpool  England,  long 
the  biggest  maker  of  transverters 
for  sale  in  this  country  (and  per- 


haps the  world  as  well).  MM  has 
long  made  a  quality  product  allow- 
ing transmit  and  receive  conver- 
sion of  28-MHz  signals  to  50p  144, 
432,  and  1 296  M  Hzt  as  well  as  1 44 
MHz  to  50,  432,  and  1296  MHz. 
They  even  have  a  model  that  al- 
lows operation  on  28  MHz  from 
144  MHz.  Talk  about  covering  all 
the  basest 

Naturally,  l  was  excited  to  hear 
about  the  new  line  of  MM  trans- 
verters for  1985,  which  feature 
GaAsFET  front  ends  and  25 
Watts  output.  In  addition,  the  new 
models  claim  input  sensitivity  as 
low  as  1  mW  for  rated  output.  At 


this  time,  the  only  model  available 
rn  this  country  is  the  MMT  144/ 
28R,  and  I  was  able  to  obtain  a 
sample  for  review  from  the  US  im- 
porter, the  ^PX"  Shack. 

The  MMT  144/28R  is  a  hand- 
some unit,  as  shown  in  Photo  A. 
This  is  a  big  departure  from  the 
old  btack-box  approach  to  trans- 
verters— i.e.,  you  set  'em  and  hide 
'em  away.  With  its  LED  bar-graph 
power  display  and  attractive  face- 
plate, this  unit  demands  to  be  set 
out  on  your  operating  desk.  MM 
has  retained  the  rf  VOX-type  key- 
ing of  previous  models,  where 
your  28-MHz  signal  actuates  the 


The  RC-850  Repeater  Controller 
just  got  a  whole  lot  smarter. 


Our  new  Version  3  software  makes  the  best  repeater  centre  >  .£•  EVEN  BETTER. 

The  autopatch  now  supports  remote  telephone  lines  linked  by  radio,  so  that  you  can  extend 
your  autopatch  coverage  to  match  your  RF  coverage.  You  can  have  autopatch  even  if  you 
can't  get  a  phone  line  at  your  site.  The  250  autodial  numbers  meet  the  needs  of  even  the 
largest  groups,  with  up  to  35  digit  storage  for  MCI  and  Sprint 

The  easy-to-use  Electronic  Mailbox  lets  you  include  phone  numbers,  times,  or  frequencies  as 
parts  of  messages.  And  it's  so  smart,  it'll  leave  you  a  message  if  you  miss  a  reverse  patch, 
or  if  an  alarm  condition  occurs. 

Selective  call  and  signalling  capabilities  range  from  two-tone  sequential  to  numeric  display 
paging,  so  youll  always  be  available.  And  its  voice  response  metering  is  enhanced  to  continu- 
ously store  low  and  high  readings  -  so  you  can  find  out  how  cold  it  gets,  how  high  the  reflected 
power  reads . . .  and  when. 

Of  course,  a  controller  so  feature-packed  gives  you  secure  control,  Individual  user  access 
codes,  with  user  callsign  readback,  can  control  access  to  selected  functions  to  completely 
prevent  horseplay. 

ACCs  amateur  radio  controllers  are  anything  but  "amateur".  They're  used  by  the  U.S.  Army, 
Navy,  Forest  Service ,  and  other  government  and  commercial  users  around  the  country.  But, 
of  course,  youll  also  find  them  on  the  leading  amateur  radio  repeaters  m  North  America  and 
abroad. 

There's  never  been  a  better  time  to  upgrade  your  repeater  system  with  an  ACC  controller, 
unmatched  anywhere  in  quality,  sophistication,  and  performance,  with  documentation  and 
support  to  match. 

Please  call  or  write  now  for  the  rest  of  the  story  on  all  our  repeater  products,  including  controllers, 
digital  voice  storage  units,  and  other  Touch-Tone  control  products. 

You'll  be  GLAD  you  did. 


advanced 
computer 

controls,  inc 


10816  Nwitiridge  Square,  Cupertino.  CA  95014 

(408}  743-8330 
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transmit  section  and  the  dropout 
is  determined  by  the  front-panel 
potentiometer. 

The  rear-panel  connections  are 
similar  to  earlier  MMTs  They 
have  retained  the  5-pin  plug  for 
power  and  keying.  Also  included 
are  UHF  connectors  for  28-MHz 
transmit  and  receive  signals,  as 
well  as  a  single  UHF  connector  for 
144-MHz  antenna,  This  latter  de- 
parts from  previous  designs  as 
there  is  no  provision  for  a  separate 
144-MHz-receive  input,  mandato- 
ry when  using  a  tube-type  amplifi- 
er and  SPOT  relay.  (It's  my  under- 
standing that  the  factory  will  make 
this  option  available  on  future 
models.)  It  would  appear  that 
hams  in  Great  Britain  (and  possi- 
bly the  rest  of  Europe)  are  accus- 
tomed to  the  transceive  operation 
this  unit  offers.  Most  solid-state 
amplifiers  use  rf  VOX  keying  also, 
and  allow  a  single  connection  to 
the  driving  source,  switching  the 
amplifier  in  and  out  of  the  line, 

Also  on  the  back  panel  is  a 
small  access  hole  for  adjusting 
the  input-drive  level  Those  famil- 
iar with  the  older  MMT  units  will 
welcome  this  access  hole,  for  in 
the  past  you  had  to  remove  the  top 
cover  to  set  the  drive  level.  The 
control  complement  is  rounded 
out  by  the  front-panel  power 
switch  on  the  left  and  the  multi- 
function switch  marked  FRE- 
QUENCY SHIFT. 

This  switch  also  is  a  departure 
from  previous  models.  What  it 
does  is  to  incorporate  an  offset 
oscillator  into  the  transmit  circuit 
so  that  you  can  work  repeaters 
with  your  FM-equipped  HF  trans- 
ceiver. Only  the  -600  offset  is  sup- 
plied as  this  is  standard  in  Europe. 
With  the  switch  in  the  NORM 
mode,  your  transmit  signal  is  off- 
set -600  kHz.  In  SIMP  position, 
transmit  and  receive  are  the 
same.  In  REV  position,  your  re- 
ceive frequency  is  offset  -600 
kHz  from  the  transmit  frequency. 
This  is  similar  to  what  we  call  a 
+600-kHz  offset  here,  except  we 
offset  the  transmit  frequency  in- 
stead. At  this  time,  there  is  no  pro- 
vision for  +600-kHz  offset  in  Eu- 


PhotoA.  The  MMT  144/28R  transverter. 


Photo  &.  Top  view  with  cover  removed* 


Fig.  1.  input  drive  vs.  output  pow- 
er at  maximum  sensitivity. 


rope,  so  this  switch  functions  as  a 
repeater  reverse  switch. 

One  additional  control  I'd  like  to 
see  is  the  addition  of  another 
switch  to  allow  bandswttching  the 
coverage  from  144-146  MHz  to 
146-146  MHz.  Ivars  Lauzums 
KC2PX  of  The  JPX"  Shack  says 
that  this  option  is  being  studied 
and  future  units  may  be  so 
equipped.  As  the  unit  comes, 
however,  you  can  work  FM  sim- 
plex and  access  repeaters  in  the 
145-MHz  region  using  the  stan- 
dard -600-kHz  offset.  Of  course, 
you  could  also  replace  the  LO 
crystal  with  a  116-MHz  unit  and 
the  offset  crystal  with  a  117.40- 
MHz  unit  to  allow  this,  but  you'd 
give  up  use  of  the  SSB  and  CW 
segments.  Hence  the  request  for 
a  band  switch. 

The  unit  was  put  into  service 
immediately  and  a  marked  im- 
provement was  noted  on  receive 
signals.  The  GaAsFET  is  not  rated 
as  far  as  gain  goes,  but  initial  tests 
over  the  air  indicated  it  was  at 
least  2  dB  better  than  the  standard 
MMT  144/26R,  as  far  as  noise 
figure  goes.  (We'll  substantiate 
performance  claims  shortly.)  The 


receiver  displayed  good  perfor- 
mance in  the  presence  of  strong 
local  adjacent  signals,  such  as 
stations  S9  +  6G  dBm,  10  kHz 
away,  Measurements  bore  this 
performance  out  in  the  lab. 

Driving  the  unit  with  my  (COM 
740  resulted  in  23  Watts  output 
power  across  50  Ohms  at  13.6 
volts  dc>  I  could  not  increase  this 
output  to  the  rated  25  Watts,  and 
the  input  mixer  appeared  to  be 


saturated  at  the  given  drive  level. 
Subsequent  conversations  with 
Ivars  resulted  in  the  adjustment  of 
the  internal  ALC  circuit,  which 
then  yielded  25  Watts  output.  In 
fact,  with  a  Bird  50-Ohm  termina- 
tion, I  was  able  to  increase  output 
all  the  way  up  to  28  Watts  but  set 
it  back  to  25  which  is  more  than 
adequate  for  my  requirements. 
Since  I  use  both  solid-state  and 
tube-type  amplifiers,  I  need  only  1 
to  3  Watts  of  output  and  a  step 
attenuator  in  series  with  the  28- 
MHz  transmit  input.  This  is 
switched  out  for  QRP  use  or  for 
driving  a  solid-state  amplifier. 

One  peculiar  problem  cropped 
up  early:  After  keying  the  circuit 
several  times,  it  locked  up  in 
transmit.  However,  with  the  FRE- 
QUENCY SHIFT  in  NORM  or 
REV,  I  was  able  to  uniock  the  unit. 
Soon,  however,  these  positions 
locked  up  as  well  Careful  study  of 
the  schematic  resulted  in  clipping 
a  diode  to  the  offset  oscillator  cir- 
cuit, and  that  did  it.  I  was  back  on 
the  air.  It  seems  that  the  quad  op 
amp  LM324  used  to  effect  the 
switching  of  the  offset  oscillator 
schemes  blew  up  for  some 
strange  reason— perhaps  none 
other  than  it  was  a  defective  chip.  I 
replaced  it  with  a  new  chip  and 
installed  a  socket  in  case  of  future 
trouble,  which  hasn't  occurred. 
This  is  a  quirk  the  manufacturer  is 
looking  into. 

After  spending  many  hours 
working  SSB  and  CW,  I  fooled  a 
bit  with  the  offset  oscillators  and 
worked  several  repeaters  in  the 
area  in  the  145-MHz  range,  get- 
ting excellent  signal  reports.  Of 
course*  this  is  no  way  to  measure 
linearity,  especially  on  FM?  So,  af- 
ter arrangements  were  made,  we 
trucked  the  units  off  to  a  local  test 
tab  to  make  some  honest-to-Abe 
measurements  using  sophisticat- 
ed equipment. 

For  the  bulk  of  our  tests,  we  em- 


Photo  C.  Bottom  view  with  cover  removed* 
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ployed  a  Hewlett-Packard  8640B 
generator  and  8554-1 41 T  analyz- 
er No  noise-figure  measure- 
ments were  made,  due  to  the  lack 
of  the  right  test  equipment.  The 
first  test  we  ran  was  receiver  con- 
version  gain,  claimed  to  be  22  dB 
±  1  dBm  by  the  manufacturer.  We 
measured  19  dB  at  144.0  MHz 
and  20  S  dB  at  146  MHz.  (A  sec- 
ond unit  measured  2t  dB  at  1 44  8 
MHz.) 

Sensitivity  was  found  to  be  0.07 
uV  for  10  dB  S  +  N/N  (-130 
dBm}— more  than  adequate.  In 
fact,  excellent!  But  the  associated 
problems  of  receiver  crunching  in 
the  presence  of  a  strong  signal 
often  come  with  high  gain  and 
sensitivity  figures. 

How  did  the  MMT  1 44/28  R  do? 
We  calculated  the  1-dB  compress 
sion  point  to  be  +6  dBm,  which  is 
very  good  for  a  GaAsFET  front 
end.  As  a  reference  point,  another 
manufacturer  of  preamplifiers  in 
Europe  sells  a  1 44-MHz  GaAsFET 
preamp  with  a  1-dB  compression 
point  of  -4  dBm,  indicating  that 
likely  it  would  have  trouble  with 
relatively  strong  signals  encoun- 
tered in  everyday  operation. 

We  found  that  the  transmit  sec- 
tion is  relatively  linear,  although 
saturation  occurred  with  an  input 
of  .4  mW  for  1 7  Watts  output.  Fig. 
1  shows  input  drive  vs.  output 
power.  These  tests  were  made  us- 
ing the  signal  generator  directly 
into  the  28-MHz  input,  and  the  out- 
put of  the  transverter  terminated 
into  a  Bird  50-Watt  Termaline  re* 
sistor,  and  power  was  measured 
on  a  Bird  43  with  50-Watt  100- 
250-MHz  slug  installed.  The  sec- 
ond harmonic  was  down  -46 
dB  from  the  reference  signal,  and 
the  third  harmonic  down  in  excess 
of  -60  dB.  No  spurs  were  evident. 
The  transmit  section  complies 
easily  with  FCC  regulations. 
These  measurements  were  taken 
at  both  10  Watts  and  15  Watts 
output. 

To  anticipate  your  next  ques- 
tion, we  didn't  measure  gain  of  the 
front-end  rf  stage.  But  as  you  can 
see  from  the  sensitivity  and  com- 
pression-point data,  the  front  end 
is  more  than  adequate  for  weak- 
signal  work.  This  is  one  transvert- 
er  that  doesn't  need  a  preamp  in 
front  of  rt.  In  fact,  such  a  scheme 
would  lead  to  degradation  of  the 
receiver  performance,  and  unless 
you  are  trying  to  overcome  10  dB 
of  feedline  loss.  I  wouldn't  recom- 
mend it. 

Incidentally,  the  transverter  us- 
es a  GaAsFET  \o  drive  the  diode 
ring  mixer,  which  helps  dynamic 
range  considerably  over  an  active 
mixer.  This  is  a  common  scheme 


Photo  A.  The  MMU20QS,  200-Wattt  1 44-MHz  power  amplifier. 


on  the  newer  HF  transceivers  and 
there's  no  reason  why  it  can't 
work  at  VHF,  either.  It  would  ap- 
pear also  that  MM  has  tamed  the 
GaAsFET  and  made  it  a  valuable 
addition  to  the  VHF  station.  Based 
on  actual  over-the-air  tests,  Td 
guess  that  the  noise  figure  is  prob- 
ably under  1  dB  with  room  to 
spare. 

To  sum  it  up,  the  MMT  1 44/2SR 
represents  a  real  step  forward  for 
the  transverter  user— not  |ust  In 
performance  but  in  appearance 
and  flexibility  as  well,  what  with 
the  additional  offset  oscillators  for 
FM  work.  The  power  output  is  suf- 
ficient for  GRP  work  or  for  driving 
a  higher-power  amplifier,  espe- 
cially the  newer  grounded-grid 
types  using  3CX600  tubes.  These 
amplifiers  typically  need  20-30 
Watts  to  attain  full  output,  which 
has  been  a  problem  with  the  earli- 
er transverters.  Now  you  can  set 
aside  that  intermediate  amplifier! 
Discussions  with  Ivars  also  re* 
veal  that  some  models  of  the  MMT 
144/28R  can  make  as  much  as 
45  Watts  output  with  the  ALC  shut 
off,  but  this  is  risky  operation. 


Surely  the  circuit  can  tolerate  30 
Watts  output,  which  is  safely  with- 
in the  drive  requirements  of  the 
3CX800. 

As  regards  the  output,  the  heat 
sink  is  simply  a  thick  piece  of  alu- 
minum to  which  the  PA  stage  is 
bolted.  This  piece  of  aluminum  is 
contained  within  the  transverter 
and  appears  to  do  a  sufficient  job 
of  drawing  off  heatp  but  Pd  still 
prefer  an  external  heat  sink  that 
could  be  air-cooled— especially 
on  a  hot  dayl 

The  MMT  144/28R  is  available 
from  The  "PX"  Shack,  52  Stone- 
wyck  Drive,  Beffe  Mead  NJ 
08502,  Price  class:  $350. 

Peter  H,PutmanKT2B 
Morris  Plains  Hi 

POWER  AMPLIFIER/ 
MICROWAVE  MODULES 

Many  readers  are  familiar  with 
Microwave  Modules  transverters 
and  receiving  converters.  But  MM 
also  manufactures  a  fine  line  of 
solid-state  rf  power  amplifiers  for 
the  VHF  and  UHF  spectrum  which 
are  very  popular  in  Europe.  Con- 


62    73  for  Radio  Amateurs  •  March,  1986 


Photo  B.  Underside  of  the  MMU200S  showing  input-selector  switch 
tower  nght. 


ttnuing  along  these  lines  is  the 

new  MML/20O-S  amplifier  for  144 
MHz,  with  several  interesting  fea- 
tures. 

First  of  all,  the  heat  sink  is  mas- 
sive. This  is  one  of  the  few  high- 
power  rf  amplifiers  I've  -seen  that 
really  can  hold  its  power!  It's  big, 
all  right,  but  you  can  still  fit  it  in  the 
trunk  of  your  car,  shoukj  you  de- 
sire to  go  mobile.  Front-panel  lay- 
out is  uncluttered,  with  separate 
switches  for  MASTER  POWER, 
PREAMP  ON,  POWER  AMP,  and 
VOX  DELAY.  A  front-panel  LED 
bar-graph  indicator  shows  relative 
output,  and  three  other  LEDs 
show  the  input  mode  selected 
(see  Fig.  1). 

A  word  about  the  input  mode: 
MM  has  come  out  with  a  truly  uni- 
versaf  amplifier,  and  the  user  can 
select  input  sensitivity  ranges  of 
25, 10,  or 3  Watts,  Now  that's  flex- 
ibility! Everyone  from  the  FT-290 
user  to  an  IC-271  can  run  200 
Watts  now  with  the  same  amplifi- 
er. The  selection  is  made  using  a 
standard  screwdriver  to  rotate  a 
switch  through  a  hole  in  the  bot- 
tom cover  in  the  rear  of  the  chas- 
sis.   In  the  25-Watt  position,  the 
finals  are  driven  directly.  In  the 
10-Watt  position,  the  driver  comes 
into  play  with  a  fixed  50-Ohm  at- 
tenuator ahead  of  it,  and  in  the 
3-Watt  position,  the  input  signal 
goes  straight  to  the  driver 

The  transistor  line-up  features 
Thompson-type  SD1275  in  the 
driver  with  a  pair  of  SD1477  finals 
operating  into  a  hybrid  Wilkinson 
power  combiner.  The  gain  of  the 
final  stage  is  TO  dB. 

Rg.  2  shows  the  bottom  of  the 
amplifier  and  the  PC  board  with 
the  cover  removed.  Also  included 
is  a  12-dB  GaAsFET  preamplifier 
which  is  switchable  from  the  front 
panel  and  is  automatically 
switched  when  transmitting.  The 
rf  VOX  circuit  determines  the 
drop-out  delay,  and  is  used  only 
when  the  rf-sensing  circuit  comes 
into  play.  In  my  station  I  prefer  to 
hard-key  the  amplifier  through  the 
rear-panel  RCA  jack,  which  is 
grounded  for  transmit. 

Performance!  Performance!  I 
hear  you  screaming!  Hold  onto 
your  hats,  for  this  unit  really 
makes  the  grade.  Initially,  I  evalu- 
ated the  receiver  preamp  section 
with  Steve  Kate  WB2WIK,  using 
Hewlett-Packard  8554-1 41 T  ana- 
lyzers and  an  H-P  8640B  genera- 
tor. MM  claims  12  dB  of  gain  and 
deliberately  minimized  gain  so  as 
to  not  overload  the  front  end  of  a 
multimode  transceiver  which 
woufcl  be  used  with  the  preamp. 
Good  move' 
This,  of  course,  keeps  compres- 
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Fig.  1.  Power-output  tests.  Drive  source:  tCOM  740driving  MMT  144/2&R  with  step  attenuator  on  28-MHz  transmit  line,  Dc  power;  ASTRON  Model 
RS+35  35-Ampere.  14.0+volt  regulated  dc  supply,  Input  calibration:  Bird  Termafine  25-Watt  coaxial  resistor.  Output  load:  Cushcraft  32- 19  Boomer 
(Type.  Imp.  50  Ohms  at  744. 150  MHz).  Input  and  output  measured  with  Bird  Thruline  43  wattmeters  using  5-t  TO-,  50-,  100-,  and500*Watt  slugs. 
Input  drive  first  calibrated  into  dummy  load,  then  applied  to  MML  144/200*  Input  and  output  measured  simultaneously  Dc  voltage  monitored,  dc 
amperage  unknown. 


sion  point  high  and  also  helps  dy- 
namic range.  In  our  lests,  we  veri- 
fied the  gain  to  be  14  dB— a  bit 
higher  than  claimed,  but  useful. 
The  1-dB  compression  point  is 
+6  dBmt  very  good  for  a  1 44-MHz 
GaAsFET.  This  means  the  MML- 
200-S  preamp  will  hold  its  own  in 
the  presence  of  very  strong  local 
signals.  Sensitivity  was  calculated 
tobe  -124dBmatlQdBS  +  N/NT 
The  minimum  discernable  signal 
(MDS)was-133dBm. 
Now,  on  to  the  power  measure- 


ments. For  these  tests,  I  used  an 
ASTRON  RS-35  power  supply  set 
at  14.0  volts.  The  driving  source 
was  an  MMT  144/28R  transverter, 
excited  by  a  Kenwood  TS-430S.  A 
step  attenuator  was  put  in  line 
from  the  TS-430  to  the  MMT  144/ 
28R.  Next,  I  ran  the  output  from 
the  transverter  through  a  Bird  43 
wattmeter,  using  5*W,  10-W,  and 
50-W  slugs  for  calibration.  Finally, 
the  input  went  through  a  coaxial 
switch  to  either  a  25-Watt  Terma- 
line  load  for  calibration  or  the 


amplifier, 

The  output  of  the  MML  200-S 
was  monitored  using  a  50-Ohm 
load  and  Bird  43  with  100-  and 
500-Watt  slugs.  The  reason  I  put 
the  coax  switch  at  the  input  with 
the  dummy  load  ts  that  inputs  to 
solid-state  amplifiers  usually  don't 
look  like  50  Ohms,  so  my  readings 
would  have  been  falsified-  Fig.  1 
shows  calibrated  input  power, 
measured  input  power;  and  out- 
put power  in  the  3%  10-,  and  25- 
Watt  positions. 


One  thing  that  becomes  evident 
right  away  is  that  the  input  to  the 
final  amplifier  stage  is  not  50 
Ohms,  In  fact,  it  calculates  out  to 
about  85  Ohms!  That's  not  sur- 
prising in  view  of  what  I  stated  ear- 
lier, Remember  that  in  this  mode, 
your  input  signal  drives  the  final 
stage  directly,  In  the  10-Watt 
stage,  the  swr  is  excellent,  but  this 
is  due  largely  to  the  resistive  pad 
employed  at  the  input  to  the  driv- 
er. Here,  calibrated  and  mea- 
sured readings  agreed  each  time. 
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In  the  3- Watt  position,  the  swr  ap- 
peared to  be  lower  than  50  Ohms, 
probably  around  25  Ohms.  Here, 
your  signal  goes  directly  to  the 
driver  stage,  and  don't  use  any- 
thing more  than  an  HT  here!  You 
could  damage  the  driver  if  you  hit 
it  with  10  Watts  of  power  Again, 
use  caution  in  selecting  the  de- 
sired drive  range . 

When  was  the  last  time  you  saw 
an  amplifier  that  put  out  200  Watts 
for  2,5  Watts  of  drive?  Or,  for  that 
matter,  100  Watts  output  for  1/2 
Watt  of  drive?  (This  amplifier 
ought  to  make  happy  those  types 
who  insist  on  using  handie-talkies 
as  mobile  rigs.)  We  did  not  mea- 


sure linearity,  although  on-air  re- 
ports have  been  good.  At  no  time 
was  I  able  to  get  more  than  200 
Watts  out  of  the  amplifier,  and  at 
that  output  level  the  voltmeter  still 
indicated  14  volts.  MM  rales  the 
current  consumption  in  this  mode 
at  30  Amperes,  so  the  RS-35  can 
do  the  job  nicely. 

In  this  particular  model,  the  rf 
VOX  keying  didn't  work  at  all.  I'm 
not  sure  what  caused  this  prob- 
lem, but  the  unit  I  obtained  was 
one  of  the  early  production  mod- 
els, so  I  must  assume  component 
failure.  One  other  area  of  com* 
plaint  is  the  method  used  to  con* 


nect  the  front  panel  to  the  internal 
circuit  board:  The  panel  uses  a 
7-pin  inline  socket,  much  like  half 
an  IC  socket,  while  the  circuit 
board  has  a  mating  plug. 

Unfortunately,  there  is  no  way 
to  see  if  these  two  parts  mate 
when  attaching  the  front  panel,  so 
I  spent  nearly  a  half-hour  after 
making  the  receiver  tests  trying  to 
get  the  panel  back  on  and  make 
contact.  Conversations  with  the 
US  importer  indicate  that  this 
method  of  connection  has  been 
changed  to  a  flexible  ribbon  cable. 
At  least  the  folks  at  MM  are  re- 
sponsive to  complaints! 

This  is  indeed  a  clever  amplifi- 


er, and  one  which  any  144-MHz 
operator  would  love  to  have  in  his 
or  her  station,  The  advantage  of 
being  able  to  custom-tailor  your 
input-drive  requirements  make  it 
only  that  much  more  desirable, 
and  it  takes  care  of  the  need  for  a 
high-power  amplifier  for  SSB/CW 
and  FM  simplex  work.  I'd  venture 
to  guess  that  it  would  also  work 
nicely  in  repeater  service,  derated 
to  the  iQOWatt  level  with  a  small 
cooling  fan.  That  is  indeed  an 
enormous  heat  sink! 

Price  class:  $400.  US  importer: 
The  PX  Shack,  52  Stonewyck 
Drive,  Belie  Mead  NJ  08502. 


EW  PRODUCTS 


The  Omni  antenna. 

AN  IMPROVED 
OMNI  FROM  GROVE 


eluded.  Requires  a  TV  type-F  con- 
nector on  your  coax. 

For  further  information,  contact 
Grove  Enterprises,  Inc.,  PO  Box 
98.  Brasstown  NC  28902:  (800)- 
43&S1SS. 

NEW  SLIMLINE 
OHMMETER  BY  NES 

The  new  addition  to  the  Slimline 
series  of  digital  panel  meters  al- 
lows reading  resistances  never 
before  possible.  With  the  high  res* 
olution.  stability,  and  accuracy  of 
this  latest  product,  you  can  deter- 
mine if  just  one  turn  of  a  winding 
(motors,  transformers)  is  shorted, 
The  contact  resistance  of  a 
switch,  relay,  or  connector,  can 
easily  be  measured. 

The  Slimline  ohmmeter  uses 
high-stability,  amplifier  circuits  to 
permit  better  accuracy  and  stabili- 
ty than  most  laboratory  units. 
These  integrated  circuits  and 
techniques  are  the  same  ones 
used  in  the  past  in  medical  elec- 
tronic-monitoring equipment.  The 
ohmmeter  is  capable  of  the  4- 
wire-  or  2- wire-measurement 
technique,  With  the  4-wire  ap- 
proach the  extra  two  wires  allow 


SWITCH 
under  l«»| 


The  Omnif  developed  by  Bob 
Grove  and  now  improved,  is  a 
non-directional  vertical  dipole 
with  continuous  30-960  MHz  cov- 
erage, A  single  66-inch  element 
works  on  the  harmonic  principle  to 
provide  in-  and  out-of-band  scan- 
ner reception  throughout  the 
VHF/UHF  spectrum, 

Low  band,  high  band,  UHF,  mil- 
itary and  civilian  aircraft  bands, 
and  cellular  radio  telephone,  all 
can  be  received  on  this  one  anten- 
na, All  mounting  hardware  is  in- 
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4-WIRE  RESISTANCE 
MEASUREMENT 


automatic  compensation  of  all 
wire,  connector,  and  switch  resis- 
tances in  the  measurement  path. 
The  2-wire  approach  allows  man- 
ual zeroing  of  the  path's  resis- 
tance. There  are  many  propo- 
nents of  each;  both  have  their 
advantages. 

As  with  all  Slimlines,  the  meter 
mounts  on  the  front  of  the  panel 
only.  The  meter  measures  3Vfc  x 
A^h  %  *fcw  and  can  be  adapted 
easily  for  programmable  con- 
troller or  computer  interface.  Par- 
allel or  strobed  BCD,  serial  ASCII, 
RS232,  or  RS422  are  all  available. 
This  allows  an  easy  way  to  grow 
into  an  automation  test  or  CAM 
system. 

As  with  all  NES  meters,  the 
Slimline  ohmmeter  is  backed  by  a 
full  3-year  unlimited  warranty. 

For  more  information  or  appli- 
cation assistance,  call  or  write: 
NESt  Inc.,  3003  Wakefield  Drive, 
Carpentersvitle  H  6011 Q;  (312)- 
426-5900. 

UNCLE  BILLS  SOFTWARE 
COOES  AND  ANTENNAS 

Uncle  Bill's  Code  Course  is  a 
Morse  code  training  program  de- 
signed for  the  Commodore  C-64 
and  C-128  computers.  The  Code 
Course  is  very  user  friendly.  The 
program  is  broken  into  three 
parts,  allowing  instruction  at  any 


The  NES  Slimline  ohmmeter. 


level  from  beginner  to  profes- 
sional. 

Part  1  introduces  each  charac* 
ter  by  calling  for  the  student  to 
press  a  key,  then  hear  the  proper- 
ly sent  Morse  code  equivalent  and 
view  the  character  on  the  screen. 
The  sight  and  sound  combination 
is  used  for  emphasized  (dual  sen- 
sory) learning. 

Part  2  sends  a  properly  formed 
Morse  character  and  requires  the 
student  to  respond  by  pressing 
the  appropriate  key.  If  an  incorrect 
response  is  made,  the  character 
will  be  resent.  This  will  continue 
until  the  proper  response  is  made, 
or  a  special  key  is  pressed  to  as* 
sist  the  student.  At  the  end  of  each 
session  in  this  part,  the  computer 
will  grade  the  student's  progress. 

Part  3  sends  properly  formed 
Morse  characters  in  random 
groups  of  five  characters  each. 
The  sending  speed  is  selectable 
from  5  GPM  to  20  GPM+  This  part 
gives  the  student  practice  at  writ- 
ing down  what  he  hears.  The  stu- 
dent's written  responses  may  la- 
ter be  checked  for  accuracy  by 
viewing  the  screen.  The  computer 
will  send  these  groups  until  told 
otherwise,  not  just  one  group  at  a 
time. 

Random  code  groups  were  se- 
lected, as  they  are  the  most  diffi- 
cult to  "copy."  Mastering  of  this 
section  will  enable  the  passing  of 
any  code  test  given,  including  the 
commercial  Radio  Telegraph  Op- 
erators test. 

AH  Morse  is  sent  at  20  WPM, 
Hence,  the  student  has  only  to 
learn  character  sounds  once.  This 
method  is  sometimes  referred  to 
as  the  Famsworth  method.  Varied 
sending  speeds  in  Part  3  are  at- 
tained by  adjustable  spacing  be- 
tween the  characters. 

Operating  instructions  are  in- 


eluded  as  a  part  of  the  program, 
and  are  carried  on  the  screen. 

Antenna  System 

Uncle  Bill's  "Antenna  System" 
is  an  antenna  modeling  and  de- 
sign package  usable  for  planning 
HF  antennas  of  most  types.  It  is 
very  user  friendly  and  has  helpful 
graphics.  The  program  is  broken 
into  two  parts. 

Part  1:  Designs  standard  (lull 
size)  antennas  of  horizontal,  verti- 
cal and  yagi  types  Merely  enter 
the  frequency  you  wish  to  design 
an  antenna  for,  and  the  screen  will 
fill  with  all  the  necessary  dimen- 
sions for  proper  planning,  Ask  the 
computer  for  a  display,  and  a 
model  of  your  selection  will  be 
shown  graphically,  complete  with 
dimensional  labels. 

Part  2:  Designs  dipole  antennas 
of  reduced  size  for  the  ham  who 
does  not  have  the  necessary  lot 
size  for  full-sized  HF  antennas. 
The  operator  has  only  to  enter 
the  frequency  of  planned  opera- 
tion and  answer  a  few  questions 
about  his  own  circumstances  {all 
menu  driven),  Based  upon  the  re* 
sponses,  a  computer  model  of  a 
custom  designed  antenna  will  be 
displayed.  All  dimensions  are 
given  with  the  graphics  model. 
The  "Antenna  System"  is  particu- 
larly useful  for  designing  BO-  and 
160-meter  antennas. 

Operating  instructions  are  in- 
cluded as  a  part  of  the  program, 
and  are  carried  on  the  screen. 

For  further  information,  con- 
tact: Uncle  Biff's  Fine  Software, 
PO  Box  2403,  Falls  Church  VA 
22042. 

THE  LISTENERS  HANDBOOK 
FROM  GROVE 

Two  of  the  most  popular  Grove 
books  were  Bob  Grove's  Commu- 
nications Monitoring  and  Behind 
The  Dial  now  out  of  print. 

The  basic  subject  material  has 
been  taken  from  those  two  books, 
extensively  reorganized,  updat- 
ed.  and  supplemented,  with  new 
illustrations  and  photos.  The  re- 
sult is  The  Listener's  Handbook, 
by  Bob  Grove. 

Virtually  every  topic  of  interest 
is  explained  in  Bob's  easy-to- un- 
derstand manner.  Subjects  in- 
clude the  radio  spectrum  and  its 
users;  security  and  surveillance 
equipment  and  techniques,  in* 
eluding  scrambling;  how  to 
choose  a  receiver;  selecting  the 
best  antenna  for  your  installation; 
all  about  coax  cable,  preamplifi* 
ers  and  preselectors:  interference 
and  its  cures,  and  other  topics. 

For  the  do-it-yourselfer.  Sob 
has  included  a  special  home 
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Yaesu  's  YS-60  meter. 


Yaesu's  YS-500  meter. 


projects  section  with  easy-to-build 
filters,  tuners,  receivers,  de- 
scramblers,  antennas,  power  sup- 
plies, converters,  amplifiers,  and 
other  essential  accessories  for  the 
serious  listening  hobbyist. 

Containing  94  pages  (soft- 
bound,  8-1/2  x  11)  and  more  than 
100  illustrations,  charts,  and  ta- 
bles, The  Listener's  Handbook  is 
a  reference  for  any  listener  to  the 
first  1 ,000  megaherte  of  the  radio 
spectrum. 

For  further  information,  contact 
Grove  Enterprises,  lnc.t  PO  Box 
98,  Bmsstown  NC  28902. 

MONITORING  TIMES 
GROWS  TO  40  PAGES 

Monitoring  Times,  the  compre- 
hensive and  timely  tabloid  on 
monitoring  the  total  radio  spec- 
trum^ has  now  grown  to  40  pages 
at  no  additional  increase  in  sub- 
scription cost. 

MT  covers  VLF  to  microwave, 
BBC  to  satellites,  law  enforce- 
ment radio  to  private  broadcast- 
ers, aircraft  to  ships  at  sea,  for 
complete  listening  coverage.  Free 
sample  available  upon  request  to 


the  publisher,  Grove  Enterprises, 
Inc.,  PO  Box  98,  Brasstown  NC 
28902, 

RF  NOTES n 

RF  Notes  No-  2  is  the  second  in 


the  series  of  rf  design-aid  pro- 
grams for  problems  frequently  ex- 
perienced in  radio  frequency  de- 
sign. RF  Notes  No.  2  contains  four 
programs  and  can  aid  in  such  ac- 
tivities as  "Inductor  Design."  Sin* 
gle-layer  coils,  both  close-  and 
space-wound,  and  Toroid  coil  de- 
sign. "Complex  Impudence 
Matching  Circuit  Design  includes 
L,  PI,  T,  and  wideband  configura- 
tions. "Attenuator  Pads,"  designs 
11  different  pad  configurations. 
Additionally,  a  short  program, 
"Capacitor  Application  Evalua- 
tion,1 '  is  included.  Color  or  mono- 
chrome, for  IBM  128K,  graphics 
card  required.  For  more  informa- 
tion, call  or  write  Etron  RF  Enter- 
prises, PO  box  4042,  Diamond 
Bar  CA  91 766;  {71 4)  504-8471 . 

YAESU  HAS  TWO 
NEW  IN-LINE  METERS 

Yaesu  Electronic  Corporation 
announces  two  new  in-line  swr 
and  power  meters.  The  YS*60 
measures  both  average  and  peak 
power  output,  reflected  power, 
and  vswr  in  the  range  from  1 .6  to 
60  MHz.  The  YS-50G  performs  the 
same  measurements  covering  the 
140-to-525-MHz  range.  Three 
functions  provide  monitoring  of  ei- 
ther forward  or  reflected  average 
transmitter  output  power  for  CW, 
AM,  FM  and  FSK  modes,  and 
vswr  for  testing  the  performance 
of  antennas,  The  linear  circuit  de- 
sign assures  accurate  measure- 
ments with  minimum  insertion 
loss  over  the  entire  specified  fre- 
quency range,  even  at  low  power 
levels. 

For  further  information,  contact 
any  Yaesu  dealer  or  Yaesu  Elec- 
tronics Corporation,  PO  Box  49, 
Paramount  CA  90723, 


73  does  not  keep  subscrip- 
tion records  on  the  premises, 
therefore  calling  us  only 
adds  time  and  doesn't  solve 
the  problem. 

Please  send  a  description 

of  the  problem  and  your 
most  recent  address  label  to: 
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Atari 
Explodes 

Atari's  new  computer 

serious  threat  to  Macintosh. 
Will  the  Amiga  survive? 


The  Atari  260  ST  is  a  seri- 
ous challenge  to  the  Apple 
Macintosh  and  wilt  open 
up  a  major  fight  in  the 
personal  computer  market 


By  Joseph  Sugarman 


Imagine  this.  If  I  could 
offer  you  a  Macintosh  computer— {a  com- 
puter that  sells  for  over  $2000)— for  one  third 
the  price,  you  might  wonder. 

But  what  rf  1  offered  you  a  better  computer 
with  none  of  the  disadvantages  of  the  Mac 
and  what  if  I  added  new  features  which  im- 
proved its  speed  and  performance?  That's 
exactly  whal  Atari  has  done  in  an  effort  to 
grab  the  ball  from  Apple  and  really  explode 
into  the  personal  computer  market, 

HEADING  EFFORT 

Heading  the  effort  at  Atari  is  Jack 
Tramiel— the  same  man  who  built  Com- 
modore  into  a  billion  dollar  corporation,  sold 
more  computers  than  any  other  man  in  the 
world  and  believes  in  giving  the  consumer  in- 
credible value  without  sacrificing  quality,  The 
new  Atari  is  a  perfect  example. 

First,  let's  compare  the  new  Atari  ST  to  the 
Macintosh  and  the  Commodore  Amiga,  Sorry 
IBM,  we  can't  compare  the  ST  to  your  PC 
because  yours  is  almost  five  years  old,  much 
slower,  and.  in  my  judgement,  over  priced. 

Price  The  cheapest  you  can  get  the  Macin- 
tosh with  51 2K  of  memory  is  $1800  with  a 
one-button  mouse,  a  disk  drive  and  a 
monochrome  monitor.  The  Amiga  sells  for 
$1995  with  a  two-button  mouse,  a  disk  drive 
and  a  color  monitor.  The  Atari  ST  sells  for 
$699  with  a  two- button  mouse,  a  disk  drive 
and  a  monochrome  monitor  and  for  $200 
more,  a  color  monitor.  Read  on. 
Monitor  With  the  Mac  you  can  only  use  its 
9"  monochrome  monitor  and  with  the  Amiga 
you  can  oniy  use  its  12"  color  monitor.  With 
the  ST  you  have  a  choice  of  either  a  12" 
monochrome  or  high-resdution  color  monitor 
or  your  own  TV  set. 

Resolution  The  number  of  pixels  or  tiny  dots 
on  a  screen  determine  the  sharpness  of  a 
computer  monitor.  The  Mac  has  1 75f  104  pix- 
els and  has  one  of  the  sharpest  screens  in 
the  industry.  The  Atari  ST  has  256,000  pix- 
els or  almost  a  third  more  than  the  Mac  And 
the  Atari  color  monitor  compared  to  the 
Amiga  in  its  non  interlace  mode  is  1 28.000 
pixels  or  exactly  the  same. 
Power  All  the  computers  have  a  51 2K 
memory  with  a  68000  CPU  operating  with  a 
32-b*t  interna]  architecture.  But  Atari  uses  four 
advanced  custom  chips  which  cause  the 
CPU  to  run  faster  and  more  efficiently  giving 
it  seme  tremendous  advantages.  For  exam- 
ple, rt  has  a  faster  clock  speed  of  8Mhz  com- 


pared to  the  Mac's  7.83  and  the  Amiga's 
7.16.  And  the  speed  of  the  unit  is  hardly  af- 
fected by  the  memory  requirements  of  the 
monitor  which  in  the  Amiga  can  eat  up  much 
as  70%  of  the  unit's  cycle  time  or  speed. 
Keyboard  This  is  the  part  I  love.  The  Mac  has 
a  small  59-key  keyboard  and  a  mouse.  That's 
all.  The  95-key  Atari  has  both  a  mouse,  cur- 
sor keys,  a  numeric  keypad  and  ten  function 
keys.  The  keyboard  looks  fantastic  and  is 
easy  to  type  on.  Although  the  89* key  Amiga 
has  almost  all  the  features  of  the  Atari 
keyboard,  it  looks  like  a  toy  in  comparison, 
(Sorry  Commodore,  but  that's  my  opinion.) 
Disk  Drive  The  Mac's  3V2M  disk  drives  run 
at  variable  speeds— slowing  down  as  they 
run.  The  Atari  SVz"  drives  run  faster  at  a  con- 
stant speed— and  quieter  than  any  other  unit. 
Features  The  Atari  ST  comes  equipped  with 
the  same  printer  and  modem  ports  as  the  IBM 
PC— a  parallel  and  RS232C  serial  port.  The 
Mac  comes  only  with  a  tiny  nonstandard 
serial  and  modem  port.  The  ST  has  a  hard 
disk  interface  capable  of  receiving  10  million 
bits  per  second.  There  are  two  joy  stick  ports 
and  a  128K  cartridge  port  for  smaller  pn> 
grams  or  games.  It  has  51 2  colors  (for  the  col- 
or monitor),  it  has  a  unique  MIDI  Interface  in- 
to which  you  can  plug  your  music  synthesizer 
and  record  or  play  back  your  music. 
Software  Right  now,  the  Mac  has  more  than 
the  Atari  ST  and  the  Amiga  combined.  The 
Atari  is  a  new  system  but  the  track  record  of 
Atari's  Jack  Tramiel  and  the  potential  of  the 
new  unit  is  causing  a  flood  of  new  software 
titles.  In  fact,  Til  predict  that  eventually  the 
Atari  will  have  more  software  than  the  Mac. 
There  are  now  hundreds  of  titles,  from  word 
processing  to  spread  sheet  programs,  from 
graphics  and  games  to  data  base 
management— a]l  with  those  easy  drop-down 
menus  and  windows.  There's  plenty  from 
which  to  select  now  and  plenty  more  to  come, 

If  you  think  I'm  enthusiastic  over  the  ST, 
listen  to  what  the  press  is  saying.  Byte 
Magazine  just  called  it  the  "Computer  of  the 
year  for  1986."  Creative  Computing  exclaim- 
ed,  "Without  question,  the  most  advanced, 
most  powerful  micro  computer  your  money 
can  buy.1'  and  finally,  the  Atari  ST  is  the  best 
selling  computer  in  Europe  and  acclaimed, 
"The  computer  of  the  year,"  by  the  European 
personal  computer  press. 

I  am  going  to  make  the  ST  so  easy  (o  test 
in  your  home  or  office  that  it  would  be  a 
shame  if  you  did  not  take  advantage  of  my 


offer.  First.  I  will  offer  the  computer 
itself  for  only  $299.  You  will  need,  in  addition, 
either  one  or  two  disk  drives  and  either  an 
Atari  monochrome  or  color  monitor  or  your 
own  TV.  If  you  order  with  your  credit  card  dur- 
ing our  introduction  I  will  ship  your  order  and 
only  bid  you  for  the  postage  and  1/3  the  pur- 
chase price.  I  will  also  add  a  few  software 
packages  free  including  "Logo"— a  begin- 
ners programming  language,  a  disk  for  pro- 
gramming in  BASIC  and  Neochrome— a 
graphics  paint  program, 

COMPARE  THE  TWO 

After  you  receive  the  Atari  ST.  put  it  next 
to  your  Mac  or  Amiga  or  even  IBM.  See  how 
extremely  sharp  the  graphics  appear, 
discover  what  a  perfect  word  processor  it  is. 
how  great  the  keyboard  feels  and  finally  how 
much  faster  and  quieter  it  runs. 

If  you're  not  convinced  that  the  Atari  is  far 
superior  to  your  present  computer  and  a  fan- 
tastic value,  simply  return  it  and  I'll  refund  your 
modest  down  payment  plus  our  postage  and 
handling  charges.  If  you  decide  to  keep  it, 
I'll  bill  your  credit  card  account  for  the  remain- 
ing balance  and  enroll  you  in  our  discount 
software  club  (a  $50  value)  that  lets  you  buy 
software  for  up  to  50%  off  the  retail  price. 

But  act  fast.  We  have  only  2,000  units  and 
1 ,000  free  memberships  that  we  will  offer  as 
part  of  this  introductory  program  and  we  are 
certain  they  will  go  fast.  Order  today. 

To  order,  credit  card  holders  call  toll  free 
and  ask  for  product  by  number  (shown  in 
parentheses).  Please  add  $20  per  order  for 
postage  and  handling,  (If  you  pay  by  check, 
you  must  pay  the  full  amount  but  we  will  pro- 
vide you  with  a  bonus  software  package.) 
ST  Keyboard,  CPU  &  Mouse(4060B)  $299 

Disk  Dnve  (4056B) 199 

Monochrome  Monitor  (4057B) 199 

RGB  Color  Monitor  (40588) 399 

Note:  A  fist  of  software  will  come  with  the  unit, 

t&M&aregistBradtFmctemafkafktem&onatdus*^ 
Corp  Co*nmod6n?£  A/r«ga  are  trademarks  ^ 
ironies  LTD.  Appie&  Matimosh  are  trademarks  of  Appte  Com- 
puter, Jnc  Atari  ST  A  Logo  am  trademarks  of  Atari  Corp. 
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EVER  SAY  DIE 


from  page  4 

So.  what  have  you  found  to 
work  best  in  spreading  HI?  Has 
anyone  found  demos  in  shopping 
malls  to  do  anything?  Most  of  the 
ones  fve  seen  have  kept  the  pub- 
lic so  far  away  that  they  couldn't 
see,  hear,  or  understand  what 
was  going  on.  There's  a  self-de- 
structive drive  to  show  off  esoteri- 
ca  such  as  slow-scan  or  RTTY  at 
fairs  and  malls.  These  are  just 
ego-gratification  exercises.  If  we 
want  to  get  HI  around  we  may  do 
better  to  stick  to  simple  things  like 
voice  communications  and  rag- 
chewing,  What've  you  found? 

To  change  metaphors,  I  think 
you  may  find  that  it's  important 
both  to  expose  and  re-expose  the 
potentially  infected  to  the  virus. 
tt's  sort  of  like  getting  them  to  take 
the  bait,  then  setting  the  hook. 

In  my  case,  Fred  had  me  baited, 
but  the  hook  didn't  really  set  until 
about  five  years  later  when  some- 
one gave  me  a  box  of  radio  parts. 
There  were  enough  for  me  to  build 
a  radio  circuit  out  of  Popular  Me- 
chanics. The  hook  was  set— per- 
manently. So  let's  hear  it  on  how 
you  got  caught  up  in  amateur  ra- 
dio. Did  you  go  for  the  bait  and  get 
hooked  like  I  did?  We  can  learn 
how  to  spread  our  joy  to  others  if 
we  share  our  experiences. 

Yes.  I  know,  you've  probably 
never  written  to  an  editor  before. 
Well,  that  sort  of  irresponsibility 
doesn't  wash  with  73.  When  you 
send  in  your  subscription  you're 
just  getting  started  here.  I  expect 
you  to  join  me  and  the  others  to 
get  some  recognition  for  the  hob- 
by, to  get  more  hams,  and  to  help 
get  us  back  to  where  every  major 
communication  development  has 
been  invented  and  pioneered  by 
hams,  the  way  it  used  to  be  before 
1963. 

Did  a  ham  magazine  have 

much  to  do  with  your  getting  li- 
censed? If  so.  try  to  remember 
what  it  was  that  did  it  to  you.  Let 
me  know  so  I  can  do  it  some  more. 
I  can  make  73  any  way  I  want  it, 
and  what  I  want  is  to  make  it  so  tt's 
got  what  you  want  to  read  and  will 
help  amateur  radio  to  grow.  Let 
me  hear  from  you. 

WHILE  YOU'RE  WRITING 

One  thing  that  is  never  far  from 
my  mind  is  getting  a  new  piece  of 


ham  gear.  So,  like  you,  I  read  over 
the  ads  carefully.  Since  the  small* 
er  the  type,  the  better  the  bargain, 
I  tend  to  get  out  my  magnifying 
glass  and  go  over  the  dealer  ads 
with  particular  care.  But  I  find  my- 
self getting  confused.  Oh,  1  know 
most  of  the  model  numbers,  but 
not  all.  And  I  remember  some  of 
the  recommendations  Tve  gotten 
over  the  air,  but  I'm  not  so  sure 
about  some  of  the  gear  I'm  inter- 
ested in  buying, 

What  I'd  like  to  see  is  a  regular 
listing— maybe  quarterly— of 
what  you  think  of  all  that  ham  gear 
you've  bought.  If  you'd  just  go 
through  your  ham  shack,  list  the 
gear  you're  using  and  let  me  know 
how  you  like  it — say,  on  a  scale 
from  zero  to  nine — I'll  tote  up  the 
votes  and  run  them  in  73,  listing 
the  make,  model,  number  of 
votes,  and  average  score.  Sure,  I 
expect  a  manufacturer  will  send  in 
a  nine  for  his  equipment,  and  his 
competitor  will  send  in  a  zero.  But 
by  the  time  we  have  a  few  hundred 
votes,  we'll  have  a  very  good  idea 
of  where  truth  lies. 

Another  thing,  t  enjoy  reading 
the  reviews  of  new  products  as 
much  as  you  do.  But  I'd  much 
rather  know  the  opinions  of  a 
dozen  or  so  active  hams  who 
bought  the  unit,  after  using  it  for  a 
few  weeks,  than  the  opinion  of 
some  joker  who  is  writing  to  make 
money  and  who  doesn't  want  to 
make  the  manufacturer  mad  by 
being  too  critical.  I  want  to  know 
what  the  average  ham  thinks  of 
the  product— what  you  think  of  it. 
So,  the  next  time  you  buy  a  new 
piece  of  gear — an  antenna,  a  ng, 
an  HT,  test  equipment,  or  any- 
thing else — once  you've  used  it 
for  a  while  and  know  Its  good  and 
bad  points,  how  about  dropping 
me  a  letter  and  telling  me  what 
you've  found?  If  I  print  it  I  might 
just  extend  your  subscription  a 
month  or  two — maybe  a  year,  if  I 
find  your  opinions  particularly  in- 
teresting. Mostly  you'll  be  doing 
it  either  to  help  other  hams  avoid 
a  bad  experience  or  to  help  a 
manufacturer  who  has  brought 
out  something  worth  knowing 
about.  Here's  a  chance  to  talk 
about  ease  of  use,  instructions, 
damned-fool  dials,  weird  connec- 
tors, good  signal  reports,  and  so 
on.  We're  supposed  to  be  commu- 
nicators, so  let's  communicate! 

Most  of  us  will  be  particularly 


Hmmm,  that  paunchy  chap  on  the  left  has  been  dipping  into  too  many 
dim  sum.  That's  me  with  Vm  Chen  BV2B  in  the  middle  and  Ken  Milter 
K6tR  on  the  right  Ken  and  t  have  been  visiting  77m  every  October  for  a 
white  white  on  a  round  of  Asian  consumer  electronics  shows,  As  a 
matter  of  fact  a  surprising  number  of  hams  are  on  the  trip  with  us— which 
makes  it  at!  the  more  fun.  Maybe  you  worked  Tim  or  his  recent  visitor, 
Barry  Goldwater,  during  their  January  stint 


interested  in  what  you  think  of  the 
products  which  are  currently  be- 
ing advertised  in  the  ham  maga- 
zines. But  I  think  we  also  will  be 
interested  in  older  products*  ones 
we  see  at  flea  markets  and  ham 
auctions,  so  don't  figure  it's  too 
late  once  something  has  been  out 
for  a  year  or  so.  Heck,  I'm  still 
seeing  Gonset  Communicators 
selling  at  Dayton! 

Once  I'm  able  to  get  your  Home 
Test  Report  into  73,  I'd  like  to  set 
up  a  place  on  the  reader-service 
card  for  everyone  to  vote  for  the 
most  helpful  report  of  the  month, 
with  perhaps  a  $100  reward  for 
the  winner  I  believe  that  good  ac- 
tions should  be  rewarded. 

Send  your  reports  to  Home  Test 
Reports,  73 Magazine,  WGE  Cen- 
ter, Peterborough  NH  03458- 
And,  yes,  I  want  to  hear  from  hams 
anywhere  in  the  world. 

AND  ANOTHER  THING. . . 

The  word  is  that  a  few  of  you 
have  been  busy  doing  more  than 
just  rag^chewing.  I  don't  put  much 
stock  in  these  reports,  but  just  in 
case  you  have  been  playing 
around  with  some  crazy  things 
like  siow-scan,  RTTY,  satellites, 
moonbounce,  or  such,  know  that  I 
want  to  hear  more  about  what 
you're  doing  and,  if  you  know,  why 
you're  doing  it, 

it's  been  years  since  I  used 
RTTY,  so  I  hardly  know  where  to 
start  today.  What  do  you  recom- 
mend I  buy?  Do  you  have  to  build 
anything?  Who's  on  the  air  for  me 
to  talk  with?  How  about  contests? 
How  many  get  involved  and  what 
does  it  take  to  win?  How  many 
countries  can  I  hope  to  work  on 
RTTY  these  days?  How  many 
standards  are  there?  Do  I  use  the 
old  five-bft  code,  ASCII,  or  what? 

My  old  1948  RTTY  gear  should 


probably  be  In  a  ham  museum 
now. 

Is  there  any  reason  for  me  to  get 
going  on  slow-scan  again?  f  tried 
that  around  1 5  years  ago  and  had 
a  ball.  But  then,  like  most  every- 
one else,  I  got  bored  with  the  lack 
of  program  materiaf  from  others — 
and  lazy  in  making  my  own,  ( re- 
member a  chap  getting  DXCC  on 
slow-scan — how  many  countries 
might  I  work  today  if  I  had  a  good 
station?  Are  any  DXpeditions 
dragging  along  slow-scan  equip- 
ment? I  remember  making  SSTV 
contacts  when  I  operated  from 
KC4DX  on  Navassa  back  in  1972, 
and  also  from  Amman  as  JY8AA, 
and  also  from  JY1  in  1973. 

What's  my  best  bet  in  gear  to 
work  through  OSCAR  these 
days?  My  old  432/1 45-MHz  1975 
setup  is  long  gone.  My  best  DX 
was  Moscow,  where  I  had  a  20- 
second  window  one  day.  That 
took  some  doing— and  luck,  But 
what  should  J  get  now  to  get  on 
with  a  good  signal?  If  you're  work- 
ing the  satellite  with  some  suc- 
cess, let  me  know  what  I  need  in  a 
rig,  a  receiver,  and  antennas. 

One  of  my  great  enthusiasms 
around  15  years  ago  was  cross- 
band  repeater  operation,  I  had 
WR1AAB  set  up  on  our  nearby 
Pack  Monadnock  mountain,  with 
cross  links  to  six  and  ten  meters. 
With  that,  the  local  two-meter 
gang  was  able  to  make  lots  of  con- 
tacts all  around  South  America.  I 
had  another  repeater  setup  at 
home  linked  to  twenty  meters. 
The  FCC  scotched  that  for  a  few 
years,  but  now  it's  blooming  again 
and  I'd  like  to  know  what  you're 
doing  along  this  line.  Who  knows, 
I  might  be  in  your  neighborhood 
and  want  to  see  what  I  can  work,  I 
get  around  a  lot — a  whole  lot. 

So  if  you're  having  fun  with 
some  special  ham  interest,  tell  me 
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and  the  other  73  readers  what 
you're  doing,  why  it's  funf  and 
how  we  can  join  in  the  fun.  What 
can  we  build?  What  can  we  buy? 
What  short  cuts  are  there  to  save 
some  money  or  time?  How  about 
some  references  to  good  informa- 
tion sources? 

GOOD  HELP 

If  I'm  going  to  get  73  back  into 


shape,  I'm  going  to  need  a  lot  of 
help.  \  know  some  things  to  do  and 
you'll  tell  me  more,  but  I'm  looking 
for  someone  for  my  staff  who  can 
make  my  W2NSD/1  ham  station 
really  sing.  I  want  to  work  with 
someone  to  help  me  get  active  on 
OSCAR  again p  to  get  on  RTTY 
again,  and  to  see  what  I  can  do 
with  packet  radio.  If  you  know  of 
someone  with  some  experience  in 


some  of  these  things  and  who 
would  like  more  than  anything 
else  to  make  hamming  a  life's 
work,  someone  with  some  techni- 
cal smarts— any  age,  any  sex,  any 
race,  any  religion— pass  the  word! 
Look  out  Ham  Radio*  Look  out 
CQ\  73 is  going  to  do  those  things 
which  should  be  done  so  you 
won't  want  to  miss  an  issue — and 
maybe  we  can  get  amateur  radio 


itself  moving  again.  We  have  the 
greatest  hobby  in  the  world,  and 
that's  not  just  puffery,  Our  hobby 
is  the  key  lo  getting  our  country 
back  into  the  act  in  consumer 
electronics,  so  you  and  I  have  a 
responsibility,  We've  got  to  make 
amateur  radio  and  the  fun  it  pro- 
vides known.  I  need  your  help  to 
do  this.  If  we  can  work  together, 
nothing  can  stop  us! 


SEND  25$ 

FOR  OL/R 

SHtET 


Amoteuiy 


« ■  -  ■ — - — 


2317  Vance  Jackson  Rd 
San  Antonio  TX  78213 

[512]  734-7793 
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COMPUTER  PROGRAMS  AID 
IN  RADIO  FREQUENCY  DESIGN 

Forihe  [BM  PC  PCXT.  and  PCjr 

Computers,  the  RP  N"oii?i  series  of 
design  aid  prog  rami  en  n  hr  Ip  in 
Halving  daily  Ei^mcvniiR  prob- 
lems, Intended  as  inexpensive 
loola.  these  programs  aid  in  circuit 
design  as  well  *s  serve  m  an  tn- 
val  liable  source  of  reference 
material, 

R F  Notes  I  an  Aid  is  Mixer  Cross- Product  evaluations.  Res- 
onant Circuit  design  Filter  design.  Microsf  rip  and  stiipline 
design  and  more 

k  I  Notes  2  wit)  ******  la  Impedance  Matching  circuit  design 
Inductor  design  tincJuding  Toroid&l  Capacitor  evaluation, 
and  more. 

RF  Notes  1  is  priced  at  157  0®.  RF  Notes  2  it  160.00  plus 
S3  1M  each  shipping  &  handling .  For  PC  DOS  2,1  Graphics 
cAtd  required,  Available  in  Color  or  Monochrome-  Send 
Check  or  MO,  or  write  to; 


RF  Enterprises 
P.O.  Box  4042,  Diamond  Bar,  CA. 
91765         714-594-8741 


INTRODUCING  SACCK 

flor  tto  C  64] 

Sornl  Automata  CW  Con  lest  K*f  board 

(WITH  INTERFACE! 

SACC-K  ||  ■  POWERFUL  iimi-iiul«maiH;  CW  h»)*t)ircl  *ITfi  tit  own,  INTER- 
FACE. 

5ACC*  comas,  wHt,  TT\Mf  AUTOMAnc  fefliu/#i  ifutr  muM  CW  conlmtlng 
<nfl  ran  chawmg  botti  m»*  «nd  fun 

*  fe*  cl  m*m+rrf  QgrSTAMOiNO  lealudea  h* 

1(3  MESSAGE  BUFFER  -   QJPE  CHECKING  WITH  PROPER   MESSAOI 

placed  m  THf  mirt  auFTin  AuroniiATkcuLr  *  Auioaaanc  text  im 

SERTK*!  -  OH  LIME  CO«  SPEED  CHANGE  *  CWAJL.  WOUk  UHE  JM0 
MESSAGE  Wrt  Options  AMD  MUCH  HUGH  HOP*  - 
********    *4*    +    ******* 

ATTENTION  C-f  28  OWNERS' 
********************* 

ALL  AT  C*UMTKJ**C*  MWttfW.  If  AH  »FT*U{   WlX  SOON   BE 
AVAHAB4.E  PC*  THE  C  12*  M  THE  C1M  HOOE 


fO«  FBff  MCT  S*f  FTS  M*T£ 

CRUMTROMICS 
SOFTWARE  DIVISION 

P.O.  SOX  6H7 

FORT  WAVHE,  IN  «llim 

COD  QROERE  CALL   7IW74S035Q  OR  2lSr»£271H 
CflUMTRQtfiCS  to  OUt    fltflW,  fcjggJiTfl  Ji  our  ;imi 


.^nt«o^ 


♦  ♦♦♦ 


$249 


Little  Board™ 

The  World's  Least  Expensive  CP/M  Engine 
CP/M  2.2 

INCLUDED 


•  4  MHi  ZSa*,  CPU.  64lt  RAK  Z3QA  ac, 
4-3SKEPROM 

•  AAav/JAcm  Floppy  Controter 
(1*4  Drives,  Single  .Doutte  Density, 
i-B  sided  *0  SOtracM 

•  t«SB3SC  Serial  Pom  (75-9600  baud  * 
75-38,  400  baud  jr  1  Centronics  Printer  Port 

•  Power  Requirement   *5VDC  it  75A 

+ 1 SVDO  at  .05A  /  On  board  *  12V  converter 

•  Only  5.75  x  7.75  Inches,  mounts  directly  to 
o  5-  >/4'  disk  drive 

•  Comprehensh™;  Software  Included 

•  Enhanced  CP/M  3,2  operating  system 
wrthZCPfta 


•  ftead/v^te /tamvrt  dozers  of  floppy 
formats  IBM  PC-COS,  KAOTBO,  OSBOIfrC, 
MQSRQW  ..) 

•  Menu-based  system  customization 

•  OperatDC-friencty  MENU  sfiefl 
QPIIOMS 

■  Source  Code 

•  TurboDOS 

•  ZKJOS 

•  Bard  disk  expansion  to  60  megabytes 

•  SCSI/PLUS"*  multi-master  I/O 
expansion  bus 

•  Local  Area  Network 

•  £TD  Bus  Adapter 


BM»  BH  Carp.  ZWA*  Z*P4  *ic, 

CP/**».  Chpw  iocarcn.  zoicr-  a  m 
fcf*sorv  he,  T^rtxj  DOS*.  Software  900ft  ** 


I      COMPUTERS    lf^Ca«F»ORATED 

V.67  LBStEvciyn  A*,  p  *AO*«&inV5ewiCA94041  *  (415)962-0530  -  TELEX 494030$  ^ 
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Low  pass  T.V.L  filters  from 
Barker  &  Williamson 


FL10/1500    FL6/1500         FMO/100     FL6/100 


Ffequ^ncy 
Pcsww     Cut  Off     of  Maximum    Minimum      Ftequoncy 
Mod«t    <Wattj)  Fraquency  AMonootion  Attenuation       Boruo*            Fifc^ 

fLlO/t50D 

1000 

:  MHz 

TOdfc 

16  -  30  MHz  ! 

$2950' 

RtO/^00 

too 

44  MHz 

57MN2 

oOOti 

1E-3GM* 

$22^0* 

rWl500 

1000 

55MH2 

63MH2 

70  db 

frmota 

$36.00* 
*25,OT 

Ra/lOO 

100 

55MH2 

63  MHz 

50  db 

6  mertnf 

Ail  above  to  match 
60  ohm  transmitters 
and  antennas 


"Add  $2  shipping 
and  handling 


BW 


ALL  OUR  PRODUCTS  MADE  IN  USA 

BARKER  ft  WILLIAMSON 

Quality  Communication  Products  S^nce  1932 
At  your  Distributors  write  or  call 
10  Canar  Street.  Snstoi  PA    19007 

(215)  788^5581  — " 


PoMTESTS 


Robert  Baker  WB2GFE 
15  Windsor  Or, 
Atco  NJ  08004 

DX  CONTEST- 
PHONE  ARRL  INTERNATIONAL 
Starts:  0000  UTC  March  1 
Ends:  2400  UTC  March  2 

This  annual  DX  contest  for  all 
DX  hunters  is  sponsored  by  the 
ARRL  and  open  to  all  amateurs 
worldwide.  W/VE  amateurs  are  to 
work  as  many  amateur  stations  in 
as  many  DXCC  countries  as  pos- 
sible on  1  8  to  30  MHz,  excluding 
the  10-MHz  band.  Foreign  ama- 
teurs are  to  work  as  many  W/VE 
stations  in  as  many  states  and 
provinces  as  possible.  Check 
OST  for  any  last-minute  rule 
changes.  Operating  categories  in- 
clude: 

(A)  Single  Operator— one  per- 
son performs  all  operating  and 
logging  functions.  Spotter  nets 
are  not  allowed  and  only  one 
transmitted  signal  may  be  used  at 
any  given  time.  Within  the  single- 
operator  category,  participants 
may  compete  within  all  band  or 
single-band  categories  as  well. 
Single-band  entrants  who  make 
contacts  on  other  bands  should 
submit  logs  for  checking  pur- 
poses. 

(B)  M u It i -Operator— more  than 
one  person  operates,  checks  for 
duplicates,  logs,  etc.  Within  this 
category,  entrants  may  compete 
within  single-transmitter,  two- 
transmitter,  or  unlimited-transmit- 
ter categories.  Single  transmitter 
implies  only  one  transmitted  sig- 
nal at  any  given  time  and  once 
station  has  begun  operation  on  a 
given  band,  it  must  remain  on  that 
band  for  at  least  10  minutes.  Lis- 
tening time  counts  as  operating 
lime.  Multi-op  single-transmitter 
stations  must  keep  a  single, 
chronological  log  for  the  entire 
contest  period. 

Two-transmitter  multi-op  en- 
trants are  limited  to  only  two  trans- 
mitted signals  at  any  given  time. 
Again,  each  station  must  stay  on  a 
given  band  for  a  minimum  of  10 
minutes.  Both  transmitters  may 
work  any  and  all  stations;  the  sec- 
ond transmitter  is  not  limited  to 
only  working  new  multipliers. 
Each  of  the  transmitters  must 
keep  a  separate  log. 

With  an  unlimited  number  of 
transmitters  for  multi-op  entrants, 
only  one  transmitted  signal  per 
band  is  permitted  at  any  given 

'When  You  Buy.  Say  73" 


time.  Separate,  chronological 
logs  must  be  kepi  for  each  band. 

(C)QRP— 10  Watts  input  or 
less  (or  5  Watts  output  or  less), 
single  operator,  allband  only. 

Operators  must  observe  the 
limitations  of  their  operator  licens- 
es at  all  times.  Your  callsign  must 
indicate  your  DXCC  country  sta- 
tion location,  One  operator  may 
not  use  more  than  one  callsign 
from  any  given  location  during  the 
contest  period.  The  same  station 
may  be  worked  onJy  once  per 
band;  no  crossmode,  crossband, 
or  repeater  contacts.  Aeronauti- 
cal* and  maritime-mobile  stations 
outside  the  US  and  Canada  may 
not  be  worked  for  QSO  or  multi- 
plier credit  by  W/VE  stations.  All 
transmitters  and  receivers  must 
be  located  within  a  5O0-meter-di- 
ameter  circle,  excluding  directly- 
connected  antennas,  This  pro- 
hibits the  use  of  remote  receiving 
installations .  However,  mu it i -op- 
erator stations  may  use  spotting 
nets  for  multiplier  hunting  only. 

EXCHANGE: 

W/VE  stations  send  RS  and 
state  or  province.  DX  stations 

send  RS  and  power  as  three-digit 
number  approximating  transmit- 
ted input  power. 

SCORING: 

All  stations  count  3  points  per 
valid  QSO.  W/VE  multiply  QSO 
points  by  sum  of  DXCC  countries 
(except  US  and  Canada)  worked 
per  band.  OX  stations  multiply 
QSO  points  by  number  of  US 
states  (except  KH6/KL7)  and  Dis- 
trict of  Columbia  (DC),  VE1-7. 
VO,  and  VE8/VY1  worked  per 
band  (58  maximum  per  band), 

AWARDS: 

Plaques  awarded  to  top  W/VE 
scorer  in  each  entry  category:  top 
scorer  in  the  single-operator  all* 

band  category  worldwide  and  on 
each  continent;  worldwide  lead- 
ers in  the  single-operator  single- 
band,  GAP,  multi-op  single-trans- 
mitter, muiti-op  two-transmitter, 
and  multi-op  unlimited  cate- 
gories— plus  additional  special 
plaques  as  sponsored.  Certifi- 
cates will  be  awarded  to  top  sin- 
gle-operator, ailband  entries  from 
each  country  and  ARRL  section; 
top  single-band  entries  in  each 
US  call  area  and  each  country;  top 
multl-op  entries  rn  each  country, 
US  call  area,  and  in  Canada ,  Addt- 


CALENDAR 


Mar  1  -2 
Mar  8-10 
Mar  1 5-1 6 
Marl  5-1 6 
Mar 2&-30 
Apr  12-13 
Apr  14 
Apr  22 
Apr  30 
May  8 
May  1 7 
May  31 -J  un  1 
Jun7-8 
Jun  28-29 
JuM 

Jul  12-13 
Aug  2-3 
Aug  16-17 
Sep  13-14 
Oct  11-1 2 
Nov  1-2 
Nov  15-16 
Dec  5-7 
Dec  13-14 


ARRL  international  OX  Contest— phone 

Virginia  State  QSO  Party 

YL-ISSO  QSO  Party— CW 

Bermuda  Amateur  Radio  Contest 

Rio  CWDX  Party 

CARF  Commonwealth  Phone  Contest 

ARRL  144-MHz  Sprint 

ARRL  220-MHz  Sprint 

ARRL  432-MHz  Sprint 

ARRL  1296-MHz  Sprint 

ARRL  50-MHz  Sprint 

National  6-Meter  Invit.  Net  Activity  Day  Contest 

ARRL  VHF  QSO  Party 

ARRL  Field  Day 

CARF  Canada  Day  Contest 

IARU  Radiosport  Championship 

ARRL  UHF  Contest 

New  Jersey  QSO  Party 

ARRL  VHF  QSO  Party 

Rio  CW  DX  Party 

ARRL  Sweepstakes— CW 

ARRL  Sweepstakes— phone 

ARRL  160-Meter  Contest 

ARRL  10-Meter  Contest 


tional  smgte-band  and  mulli-op 
certificates  will  be  awarded  if  sig- 
nificant effort  or  competition  is  dis- 
played. Also,  DX  entrants  making 


more  than  500  QSOs  on  efther 
mode  will  receive  certificates. 
ARRL  affiliated  clubs  also  com- 
pete for  gavels  on  three  levels;  un- 


New  for 

KENWOOD  TH-21A,  31A,  41A 

a  Fastcharger  jc , 


$*v«  £1500  when 


kit. 


SPECIAL  SALE! 


Now  $49.95 

+  S3  00  shipping  and  handling 
FLies.  add  Fi%  sale&ta.* 


Features: 

•Charges  in  15  minutes  *12v-14vdc  input 

•Automatic  Voltage  cut-ofT  *No  memory 

*  Battery  doesn't  he*t-itp  *Prwen  in  da%  use 


Optional  AC  adapter  with  &C  and 

$9-95 


Charge-Rite 


•11  and  talk  with 
•iWEGw 
Dr,.taS*.WA4DBV 


P.O.  Box  4175,  Vero  Beach,  FL  32964  (305)  234-4448 
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limited,  medium,  and  local  clubs. 

ENTRIES: 

AN  entrants  are  encouraged  to 
use  official  forms  available  from 
ARRL  headquarters  to  report  con- 
test results.  Logs  must  indicate 
times  in  UTC,  bands,  calls,  and 
complete  exchanges  Multipliers 
should  be  clearly  marked  in  the 
log  the  first  time  worked.  Entries 
with  more  than  500  total  OSOs 
must  include  cross-check  sheets 
(dupe  sheets).  All  operators  of 
multi-op  stations  must  be  listed . 

Entries  must  be  postmarked 
within  30  days  of  the  last  contest 
weekend,  otherwise  they  will  be 
classified  as  check  logs — no  ex- 
tensions, no  exceptions.  All  sta- 
tions are  requested  to  send  their 
entries  in  as  early  as  possible. 
Each  entrant  agrees  to  be  bound 
by  the  provisions  of  the  ARRL 
rules,  licensing  authority,  etc.  The 
decisions  of  the  ARRL  Awards 
Committee  are  final.  Usual  ARRL 
disqualification  rules  apply.  Ad- 
dress entries  and  forms  requests 
to  ARRL  Headquarters,  225  Main 
St ,  Newington  CT  061 1 1, 

VIRGINIA  030  PARTY 
Starts:  1  SCO  UTC  March  8 
Ends:  0200  UTC  March  10 

The  1966  QSO  party  is  again 


sponsored  by  the  Sterling  Park 
Amateur  Radio  Club  of  Sterling 
Park  VA.  The  same  station  may  be 
worked  on  each  band,  once  on 
each  mode.  VA  stations  may  con* 
tact  in-stale  stations  for  QSO  and 
multiplier  credit.  VA  mobile  sta- 
tions must  sign  as  mobile  and  may 
be  worked  in  each  new  county 
they  operate  from  for  new  QSO 
and  multiplier  credit  regardless  if 
previously  worked  on  the  same 
band  and  mode  in  another  county. 
Stations  on  county-line  borders 
count  tor  only  one  QSO  regard- 
less  of  the  number  of  multipliers 
they  offer.  QRP  stations  must  run 
5  Watts  or  less  for  their  entire  op- 
erating time. 

EXCHANGE: 

QSO  number  starting  with  001 
and  QTH  consisting  of  state, 
province,  DX  country,  or  VA  coun- 
ty, VA  stations  note  that  the  refer- 
ence for  valid  counties  is  the  CQ's 
Counties  Award  Record  Book, 
which  lists  a  total  of  95  counties. 

FREQUENCIES: 

Phone— 3.930.  7.230,  14.285, 
21 .375.  28.575,  and  anywhere  on 
160-meter  band  except  in  DX  win- 
dows, CW — 60  kHz  up  from  the 
low  end  of  each  HF  band  and  any- 


where in  160-meter  band  or  Nov- 
ice subbands. 

SCORING: 

Count  one  point  per  voice  QSO; 
two  points  per  non-voice  QSO 
(RTTY.  CW,  SSTV)  No  cross- 
mode  QSOs.  VA  stations  multiply 
total  QSOs  by  the  sum  of  states, 
Canadian  provinces,  DX  coun- 
tries, and  VA  counties  worked. 
Others  multiply  QSOs  by  the  num- 
ber of  VA  counties  worked,  VA 
mobiles  may  count  fixed  stations 
only  once  as  multipliers,  VA  sta- 
tions vying  for  the  CW-onty  award 
will  have  only  CW  contacts  and 
multipliers  counted. 

AWARDS: 

Engraved  plaques  to  the  top- 
scoring  stations  in  the  following 
categories:  High  VA  single  opera- 
tor {fixed  location,  multimode); 
high  VA  CW-onry  station;  high  VA 
mobile;  high  out-of-state  (includ- 
ing DX)  station;  high  VA  QRP  sta- 
tion; high  4th  call  area  club  award; 
and  high  out-of-state  station.  Cer- 
tificates awarded  to  winners  of  VA 
counties,  states.  Canadian  prov- 
inces, and  DX  countries. 

ENTRIES: 
Follow  ARRL  standard  contest 


guidelines  for  logs.  Indicate  each 
new  multiplier  as  worked  and  in- 
clude a  summary  sheet  with  your 
log*  Indicate  on  summary  sheet  if 
mobile,  QRPr  or  if  entering  for 
CW-only  award.  Put  your  name, 
callsignT  complete  address,  and 
name  of  your  radio  club  (if  vying 
for  the  dub  award)  on  the  entry 
forms.  Mailing  deadline  is  April  1, 
1086,  and  should  be  addressed 
to:  Virginia  QSO  Party,  c/o  Barry 
Pyt^as  KW48,  313  W.  Derby  Ave., 
Sterling  Park  VA  221 70. 

WISCONSIN  QSO  PARTY 

Starts:  1800  UTC  March  9 

Ends:     0100  UTC  March  10 

Use  both  CW  and  phone;  sta- 
tions may  be  worked  once  per 
mode  on  each  band.  Mobiles  may 
be  worked  once  per  mode  per 
county  that  they  operate  from.  No 
repeater  QSOs  allowed!  Entry 
classifications  include:  single  op- 
erator, single  transmitter;  multi- 
operator,  single  transmitter;  multi- 
operator,  multi- transmitter;  single 
operator,  Novice/Technician. 

EXCHANGE: 

RS(T}  and  state,  province,  or  Wl 
county. 


Wondering  wften  me  new  Dick  Smith 
Electronics  Ccrtalog  was  coming  out? 

Our  new  &6  catalog  is  scheduled 

few  April  release,  ft  s  Bigger*  Brighter, 
with  hundreds  of  exciting  new 
products  &  pages  of  useful  data 
Hurry  to  reserve  your  copy  now! 

DICK  SMITH  ELECTRONICS 

Where  you'd  find 

EVERYTHING  FOR  THE 

ELECTRONICS  ENTHUSIAST! 


i 
i 

i 

i 

i 
i 


Please  reserve  my  copy  of  ttie  19S6  Dick  Smfrh 
Catalog  t  enclose  51  to  cover  shipping 

Name  


Address 

Ciry 
Zip 

DICK  WITH  f  LECTOONICS  INC 

9  O  Bo*  J249  crodwood  Crtv  C*  94063 

EVERYTHING  FOG  THf  f  LECWONlCS  EINlXUSlASfl 
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TOWER  VALUES 


Rugged  TRYLON  ABC*  towers 
designed  ariil  fabricated  in 
Canada  to  survive  the  severe 
northern  climate,  now 
available  in  the  USA  at 
REASONABLE  PRICES 
ranging  from  $330  to  S2500 
and  heights  between  32  and 
160  feet. 

EASY  ASSEMBLY:  Lightweight 
8-k>oi  triangular  sections  In  3 
modular  capering  design. 

MADE  TO  LAST:  High  tensile 
strength  steel  and  qualm  /inc 
coating  <  ASTM  A-526 

Sperifkatkm),  JVunun^  available. 
Zinc-pUicd  steel  hnh*.  Virtually 
maintenance  tree. 

Guyed  ai>d  free-standing  venoons 
available;  shipped  Kactory  Direct 
and  guaranteed  ONE  IT'LL 
YEAR  alter  uivtalUrion. 

Write  droll  BJX  SL'rTLY  CO. 

fi>r  hill  information  and  price 
sheet 

h»t  I\»h  Intwumon  \uiu-  FRY)  [  >N  MAM' 

m  TURING  { iOMPANY,  OT> 

2\  llmv.inl  /Wim^  l-'Jniiiu,  Ontario 
CANADA  N3B2t^ 

M  ft    (  ( >SI  H77I  >,VH    1 1  'md  intirn  in  pun,*  jw  tftutn 
Anf    3-md  trinity  m  mtb  p*  four  A    Jl£f' ^  ftpl.'.,  H    M> 


BJX  SUPPLY  COMPANY 

P.O.  BOX  388, CORFU,  NY  14036 

Tel.:  (716)  599-3791    after  6  PM 


ATTENTION 

Foreign  Computer  Stores/ 
Magazine  Dealers 

You  have  a  large  technical 
audience  that  speaks  English 
and  is  in  need  of  the  kind  of  mi- 
crocomputer  Information  that 
CW/Peterborough  provides. 


Provide  your  audience  with 
the  magazine  they  need  and 
make  money  at  the  same  time. 
For  details  on  selling  inCider, 
80  Micro,  Run,  HOT  CoCo 
and  AmigaWorld,  contact: 


SANDRA  JOSEPH 

WORLD  WIDE  MEDIA 

386  PARK  AVE.t  SOUTH 

MEW  YORK,  NY  10016 

PHONE  (2 12)  686-1 520 

TELEX— 620430 


FREQUENCIES: 

Phone— 3,890,  7,290.  14.290; 
CW-3.550,  3.275,  7.050(  7.T25, 
14.050,21.150. 

SCORING: 

Phone  contacts  count  1  QSO 
point;  CW  contacts  count  2  OSO 
points,  Wisconsin  stations  multi- 
ply QSO  points  by  total  number  of 
states,  provinces  (13  max.),  and 
Wl  counties-  DX  countries  count 
(or  OSO  points  but  not  multipliers. 
Non-WI  stations  multiply  QSO 
points  by  number  of  Wisconsin 
counties  (72  max.).  As  a  bonus. 
Wl  mobiles/portables  add  500 
bonus  points  for  each  county  that 
you  operate  form  outside  your 
home  county  with  a  minimum  of 
15  QSOs  per  county  to  qualify, 

AWARDS: 

Awards  will  be  presented  to  the 
highest  single-operator  scores  in 
each  state  and  province.  Wiscon- 
sin awards  to  10  highest  single- 
operator  entries  plus  highest 
multi-operator  single-  and  rnurli- 
transmitter  entries,  highest  Nov- 
ice/Technician, and  highest  ag- 
gregate club  score.  Club  member 
stations  must  be  located  within 
50  miles  of  the  club  except  for 
mobiles. 


ENTRIES: 

All  entries  must  contain  a  log 
consisting  of:  time  in  UTC,  call, 
RS(T),  state,  Wl  county,  mode, 
and  a  score  summary.  Summary 
must  include  your  name,  address, 
and  callsign  Circle  new  multipli- 
ers as  worked.  Logs  containing 
more  than  100  QSOs  must  be  ac- 
companied by  a  dupe  sheet  (use  a 
separate  dupe  sheet  for  each 
mode).  Mobile  entries  must  indi- 
cate county  changes  in  log  and 
submit  a  separate  dupe  sheet  for 
each  county.  Entries  must  be 
postmarked  by  April  15  and  sent 
to;  Wisconsin  QSO  Party,  c/o 
West  Allis  Radio  Amateur  Club, 
PO  Box  1072t  Milwaukee  Wl 
53201. 

BERMUDA  AMATEUR 

RADIO  CONTEST 

Starts:  0001  UTC  March  15 

Ends;  2400  UTC  March  16 

This  is  the  2flth  yeart  again 
sponsored  by  the  Radio  Society  of 
Bermuda.  The  contest  is  open  to 
all  licensed  amateurs  in  Canada, 
USA.  United  Kingdom,  and  the 
Federal  Republic  of  Germany.  Of 
the  48-hour  contest  period,  your 
total  operating  time  cannot  ex- 
ceed 36  hours,  with  off  periods 
clearly  logged.  Each  off  period 


must  not  be  less  than  three  con- 
secutive hours.  All  stations  must 

be  single  operator  only  and  must 
be  operating  from  their  own  pri- 
vate residence  or  property.  All  use 
bands,  80  through  10  meters,  No 
crossband  or  crossmode  contacts 
are  permitted. 

EXCHANGE: 

Ail  stations  will  send  RS(T)  re- 
ports and  give  the  following: 
Canadians  add  province,  UK  sta- 
tions add  county,  US  stations  add 
state,  West  German  stations  add 
DOKIP  Bermuda  stations  add 
parish.  US  and  Canadian  stations 
may  exchange  reports  with  West 
German,  UK,  and  Bermuda  sta- 
tions only,  UK  and  West  German 
stations  may  exchange  reports 
with  US,  Canadian,  and  Bermuda 
stations  only.  Bermuda  stations 
may  work  stations  in  the  UK  US, 
West  Germany,  and  Canada  only. 

SCORtNG: 

Each  completed  contact,  on 
each  band,  counts  5  points.  A 
phone  and  a  CW  contact  with  the 
same  station  on  the  same  band 
will  count  if  they  are  made  at  least 
30  minutes  apart.  For  all  stations 
outside  Bermuda,  the  multiplier  is 
the  total  number  of  Bermuda  sta- 
tions worked  on  each  band.  For 


Bermuda  stations,  the  multiplier 
is  the  total  number  of  states, 
provinces,  countries,  and  DOK# 
worked  on  each  band.  A  multiplier 
may  be  counted  only  once  per 
band. 

AWARDS: 

Printed  awards  to  the  top  scorer 

in  each  state,  province,  country, 
and  DOK  area.  The  top  scorer  in 
Canada,  US,  UK,  and  West  Ger- 
many shall  receive  a  trophy  to  be 
awarded  at  the  Society's  Annual 
dinner  held  in  October  of  each 
year.  Round  trip  air  transportation 
plus  accommodation  will  be  pro- 
vided to  overseas  winners  to  en- 
able them  to  receive  their  awards. 

ENTRIES: 

Logs  must  show  all  dates  and 
times  in  UTC.  A  separate  sheet 
must  be  used  for  each  band.  All 
contestants  should  compute  their 
own  scores  and  check  for  dupli- 
cate contacts.  Dupe  sheets  must 
be  submitted  with  logs  to  cover 
each  band  where  more  than  200 
contacts  are  logged.  For  every  du- 
plicate contact  for  which  points 
are  claimed,  a  penalty  or  three 
contacts  will  be  deducted  by  the 
contest  committee.  An  excess  of 
claimed  duplicates  may  mean  dis- 


•  • 


.  at  last . . . 
your  shack  organized! 

A  beautiful  piece  of  furniture  -  your  XYL  will  love  it! 

$184.50  S-F  RADIO  DESK 

Deluxe -Ready  to  Assemble 


* 


Also  Available 
"loor  Space  51  '  Wide  by  30'  Deep 

$199.50 


Designed  with  angled  rear  shelf  for  your 
viewing  comfort  and  ease  of  operation, 

FINISHES:  Walnut  or  Tea^  Stain. 

Floor  Spac*:  39 "  WW*  toy  30 k  Peep 

Additional  fniormaiion  o-n  Request 

ChecKg,  Money  Orders,  BankAmencard 
and  Master  Charge  Accepted 

F  Q.B,  Culver  Cliy  fin  Calif  Add  6%  Sales  Tex.) 
,, DEALER  INQUIRIES  INVITED 
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*%    4384  KEYSTONE  AVENUE  *  CULVER  CITY,  CAUF.  90230  -  PHONE  (213)  837-4870 


Ytrti    to 


TUBES 

mil  andlC's 

FAST  DELIVERY 

LOWEST  PRICES 

call  Toll  Frw  (800)  221-5802 


WORK  THE  U.H.F.  BANDS 


TRANS  VERTERS 


ANTENNAS  (incl    M  «hm  baliml 
J-BEAAl 


POWER  AMPLIFIERS 


'Jmercra 


MMi  [HUNiKi 

MMil&tf  I  Mt! 

MMuCJun  I  ii 


Si!*1 

SMI 


*\i    IHXVJ3M 

TUiMHMMK 

;>:i<m--ic*i.v 


70MBM4S 


SG9J95 
149.95 


MMI.  1-11-2**14 

$399.93 

MMU44  IO0*L5 

1249.93 

MMI.  M4- II*  it 

S209££ 

MMI.mfHiS 

114 

MMM44W-LS  .. 

$109,95 

T'li  mv 

MMNTMiW     . 

$;t79.9!> 

MMI.W  50 

$199.95 

MMI. -IT.?  5(1  L  ...... 

$219.95 

Spectrum  International.  Inc. 
Post  Office  Bo*  10345 
Concord.  Mass.  01742  USA 


\  Hf    I   Itl    k   Up  Mi  » 


rhl7>  L'ttf-2145 


In  deplh  Inventory    Induslriil  &  flecE 

iving  Tubes 

Hl-jv  dm  j>  itujiitt  UK&fR 

Mi.-  . 

3-5002 

$85.00 

6LF6 

58.26 

572B 

65  00 

6JS6C 

7,46 

6  MA 

12.00 

6CA7 

6.91 

614GB 

8. 75 

SD1088 

1795 

M2057 

15.00 

2N3055 

.70 

89  50 

1250 

2N6084 

11,95 

4CX250B 

58.00 

PL259 

10/94.95 

68338 

9.50 

PL258 

1Q/J7  95 

813 

29.00 

UG17&/176 

10/$  1,55 

8122 

130.00 

UG255/U 

1.55  ea. 

MRF45Q 

12,95 

UG273 

2  20  ea 

MRF492 

19.95 

M358 

2.25  ea 

Major  Msnuficlurers  Facior j  flowed  and  Full  line  of 
Sylvjnii  £C0  Re  placemen!  SenucDfliliJCinis 


HATTHf 0H 


^SYLVAHIA 


Minimum  order  S?5  00 


Allow  S3  UPS  charge 

TRANSLETERONIC  INC 


Box  S.  13&5  39lh  Street,  Brooklyn,  NY  11218 
Tel.  718-633-2800/WaHs  Line  800-221-5802 
FAX  #(718)  633^375 


44 When  You  Buy,  Say  73" 
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qualification.  No  penalty  will  be 
exacted  against  duplicates  for 
which  no  points  are  claimed.  Each 
page  must  be  clearly  numbered 
and  marked  with  contestant's  call, 
year,  and  band  to  which  it  refers. 
All  contestants  must  sign  a  state- 
ment that  they  have  complied  with 
the  rules  and  terms  of  their  li- 
cense. All  logs  must  be  received 
by  the  Contest  Committee,  Radio 
Society  of  Bermuda,  Box  HM275, 
Hamilton  5f  Bermuda,  not  later 
than  May  31,  Overseas  conies- 
tanls  are  recommended  to  for- 
ward their  togs  via  air  mail.  All  de- 
cisions of  the  contest  committee 
are  final.  Bermuda  Parish  abbre- 
viations are  as  follows: 
SAN— Sandys 
PEM— Pembroke 
SOU— Southampton 
HAM— Hamilton 
STG— St.  George 
OEV— Devonshire 
WAR— Warwick 
SMI— Smiths 
PAG— Paget 


teurs  but  the  emphasis  is  on  mem- 
ber participation  and  member-to- 
member  contacts.  Operating 
categories  include:  single  opera- 
tor, DX/WK  partners,  and  YL/OM 
teams.  All  bands  will  be  used. 
VHFand  UHF  may  be  used,  but  alt 
contacts  must  be  direct  and  not 
through  repeaters.  Nets  are  not 
allowed! 


EXCHANGE: 

RST  signal  report.  State, 
province  or  county,  name;  ISSB 
number  {if  member),  and  DX/WK 
partner's  call. 


FREQUENCIES: 

On  HF  use  the  USA  General- 
class  band  portions.  Check  80 
and  40  meters  on  the  hour. 


YL  tSSB  QSO  PARTY— CW 

Starts:  0001  UTC  March  15 
Ends:  2359  UTC  March  16 

The  contest  is  open  to  all  ama- 


SCORfNG: 

Score  3  points  for  each  member 
contacted  on  own  continent,  6 
points  it  different  continent.  Non- 
members  contacts  count  one 
point  regardless  of  location.  Only 
member  station  contacts  count  for 
multipliers.  Multipliers  are  each 


US,  VK.  ZL,  and  VE  state  or 

province,  plus  each  DX  county. 
When  DX/WK  partners  contact 
each  other,  it  counts  as  a  double 
multiplier  If  your  total  input  is  250 
Watts  or  less  during  the  entire 
QSO  party,  then  count  an  addi- 
tional power  multiplier  of  two.  Fi- 
nal score  is  sum  of  QSO  points 
times  the  total  multiplier. 


April  30.  Be  sure  to  indicate  who 
your  DX/WK  partner  is! 


AWARDS: 

Special  certificates  will  be 
awarded  to  the  winners  of  each 
category.  Regular  certificates  for 
country,  US  state,  and  Canadian 
province  winners. 


ENTRIES: 

Logs  must  show  date/time 
(UTC),  station  QSOed,  RST, 
mode,  band,  SSBer  number, 
state/provineeteountry,  and  peri- 
od of  rest  time-  Summary  sheets 
show  states,  Canadian  provinces, 
countries,  YL/OM  teams,  DX/WK 
teams,  and  partner  contacts. 
Send  logs  and  summary  sheets  to 
Bill  Early  WA9AWA,  PO  Box  401 , 
McHenry  IL  60050-0401.  prior  to 


RIO  CW  DX  PARTY 
Starts:  1500  UTC  March  2d 
Ends:  1500  UTC  March  30 

Sponsored  by  the  Pica-Pau 
Carioca  (Rio  Woodpeckers  CW 
Group),  PO  Box  2673,  20001  Rio 
de  Janeiro,  RJ,  Brazil— with  the 
cooperation  of  all  other  Brazilian 
CW  groups.  The  purpose  is  to  pro* 
mote  2-way  CW  contacts  between 
Brazilian  and  DX  stations,  en- 
abling DX  stations  to  obtain  QSLs 
valid  for  several  Brazilian  Awards. 
The  event  is  held  twice  each  year 
on  the  last  full  weekend  in  March 
and  the  second  full  weekend  in 
October. 

The  general  call  is  "CO  RIO  DX 
PTY."  Use  all  HF  amateur  bands 
within  your  own  station  license  au- 
thority. Exchange  RST,  name, 
and  OTH.  There  are  no  logs,  but 
quick  QSLing  (via  bureau  or  di- 
rect) is  essential 

Reference  frequencies  are  as 
follows:  3.510/3,520, 7.020/7.030, 
14.030/14.050,  21.030/21.050, 

21 ,130/21 .150,  28.030/28.050. 
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Marc  I  Leavey,  M.D.  WA3AJR 
6  Jenny  Lane 
Pikesville  MD  21208 

You  know,  sometimes  it  occurs 
to  me  that  month  after  montJi  I 
have  been  asking  you  for  input  on 
what  you  all  consider  important 
RTTY  topics.  I  get  quite  a  kick  out 
of  your  letters  and  try  to  answer 
©very  one  of  them,  What  I  have 
failed  to  dof  however,  is  let  the  rest 
of  you  in.  on  what  your  vocal  (prolif- 
ic) buddies  have  been  saying. 

One  of  you,  who  shall  remain 
nameless  for  reasons  that  wrll 
become  obvious,  writes  that  he 
has  "obtained"  a  copy  of  Clay 
Abrams*  RTTY  program,  detailed 
here  last  month,  and  wonders 
where  he  might  obtain  instruc- 
tions fof  the  program.  Well,  if  you 
did  not  receive  instructions  with 
the  copy  you  obtained.  I  will  as- 
sume you  obtained  a  "bootleg" 
copy,  that  is,  one  made  for  you  by 
a  buddy,  and  not  bought  from 
Clay.  You  see.  that's  the  problem. 
The  number  of  copies  circulating 
is  so  many  more  than  the  number 
of  copies  sold  that  Clay  decided 
that  staying  in  the  CoCo  software 
line  was  more  an  act  of  charity 
than  business,  so  he  left. 

If  you  or  anyone  else  who  wants 
full  data  on  the  Abrams  program 
has  a  sudden  attack  of  con- 
science, you  might  drop  Clay  a 
note  at  Clay  Abrams  Software, 
1758  Comstock  Lane,  San  Jose 
CA  95124.  Explain  your  situation 
to  him  and  see  what  he  says,  Of 
course,  I  am  sure  he  would  be 
happy  to  hear  from  those  of  you 
who  do  not  yet  own  a  copy  of  the 
program,  and  who  would  like  to 
buy  a  copy, 

Congrats  to  Patrick  Spinier 
KA0UBM,  a  new  Novice  licensee 
out  in  Blooming  Prairie  MN. 
Patrick  is  an  Apple  buff  who  would 
like  to  take  a  shot  at  writing  a 
RTTY  program  for  the  Apple  that 
would  have  all  the  features  a  ham 
would  want,  Patrick  wants  to  know 
what  features  we  would  like  to 
see  in  an  "idear  program.  Well, 
folks,  shall  we  inundate  him?  No, 
seriously.  Patrick,  read  along  with 
this  column  over  the  last  few,  and 
coming,  months,  and  I  think  you 
will  get  the  ideas  you  are  looking 
for.  And  when  you  get  it  together, 
let  me  know,  so  we  can  share  it 
with  the  multitudes,  okay? 

Dave  Machlitt,  a  consulting  en* 


tomologist  (I  wonder  if  he  is  good 
at  debugging  programs)  in  Ven- 
tura CA  passes  along  the  newslet- 
ter of  his  local  computer  club. 
Wrth  quite  a  bit  ofinterest  in  both 
the  CoCo  and  C-64  computers  ev- 
ident, it  looks  like  activity  with 
these  "low-end"  machines  con- 
tinues unabated.  Thanks  for  the 
information,  Dave. 

Speaking  of  C-64e.  Richard  W. 
Keusink  K7VPL  lets  us  know  that 
several  of  the  items  he  has  bought 
after  reading  about  them  here  in 
"RTTY  Loop"  have  turned  out 
quite  well,  particularly  some  of  the 
AEA  gear.  He  has  some  specific 
questions,  however,  which  I  can- 
not find  answers  to,  so  I  will  throw 
them  out  to  you.  He  asks,  "On 
bringing  up  the  AEA  CP*1  pro- 
gram, must  I  boot  it  up  every  time 
to  get  the  separate  QSO  buffer; 
one  of  the  nine  message  buffers? 
Can't  I  bring  them  all  up  at  the 
same  time?  What  good  is  my  1 541 
{disk  drive)?  Maybe  I'm  not  stor- 
ing the  material  correctly?  I  also 
can't  load  a  message  port  to  put  in 
a  guy's  call  without  leaving  the  TR 
mode.  Other  hams  do  it.  How  do  I 
do  it?  if  I  leave  the  TR  mode,  of 
course,  I  lose  all  the  print.  There 
must  be  some  way  to  achieve 
this," 

Well,  gang,  any  answers9  Drop 
them  to  me  at  the  above  address, 
and  put  "CP-1  Help"  on  the  out- 
side of  the  envelope  so  I'll  be  able 
to  forward  the  material  promptly. 

Richard  is  also  interested  in  lo- 
cating press  wireless  signals, 
such  as  AP  or  UPIt  on  the  HF 
bands.  One  of  the  problems  you 
will  have  in  finding  press  signals 
for  domestic  consumption  is  the 
relocation  of  many  of  these  sig- 
nals to  non-HF  modes  of  transmis- 
sion. International  signals  should 
be  readable,  however,  and  with 
that  window  on  the  Pacific  you 
have  from  up  there  in  the  North- 
west, you  should  have  pretty  good 
luck.  Check  any  of  the  books  men- 
tioned here  over  the  last  few 
months  for  some  likely  frequen- 
cies, Richard, 

Regards  to  J.R.  Mongrain,  of 
Orange  MA  who  is  a  TI-99/4A 
user.  I  hope  that  the  material  pre- 
sented here  a  few  months  back 
regarding  RTTY  programs  for  the 
Tl  was  of  use  Co  use  to  you,  and  I 
am  happy  to  send  along  the  mate- 
rial you  requested, 

Thanks  for  the  kind  words  from 
Pam  KB60KZ  in  Saratoga  CA,  I 
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glad  you  find  this  column  as  useful 
as  I  hope  it  is,  and  will  continue  to 
try  to  answer  all  your  questions. 

Glenn  Farnsworth  K2EHM— 
Howdy  Dol  As  another  Apple 
user,  I  hope  you  have  not  been 
discouraged  in  your  attempts  to 
get  onto  RTTY,  Again,  I  hope  the 
material  I  sent  along  will  provide 
some  aid,  and  J  hope  to  see  you  on 
the  air  real  soon 

Let's  see  who  else  I  can  find  in 
the  file.  Tom  Dillon  WJ6M  of  Los 
Gatos  CA— thanks  for  the  com- 
ments and  I  hope  you  are  doing 
well  on  RTTY*  Jim  Conrad  from 
Odessa  TX— my  best  to  you  as 
well  Hope  your  VIC  is  RTTYing  by 
this  time.  If  he's  not  looking.  Til 
even  pass  along  regards  to  fellow 
73  Associate  Editor  Bill  Gosney 
KB7C,  who  has  been  known  to 
read  this  column  now  and  then. 
Bill  runs  a  mean  award  program, 
folks.  When  you  finish  this  issue, 
why  not  flip  to  page  64  of  the  Janu- 
ary, 1 986,  issue  and  take  a  look? 

Commodore  owners,  listen  up,  I 
need  your  help.  I  have  a  letter  here 
from  Jeff  A.  Bordeaux  which  asks 
some  questions  I  have  not  seen 
addressed  before,  and  maybe 
one  of  you  has  the  answer.  He 
Says  that  he  has  been  told  that, 
"amateur  RTTY  communications 
can  be  demodulated  with  a  stan- 
dard Bell  type  103  modem  used 
for  telephones.  Basically,  you  are 
supposed  to  program  the  RS-232 
port  on  the  Commodore-64  tor  50- 
baud  operation,  five  data  bits,  and 
modify  prescaler  values  to  receive 
at  45.45,  50,  or  practically  any 
baud  rate.  A  simple  translator  pro- 
gram derives  ASCII  characters  off 
of  the  five-bit  Baudot  patterns. 

"The  method  doesn't  seem  to 


work  for  me.  Maybe  the  200-Hz 
shift  is  too  narrow  for  most  of  the 
RTTY  signals  here;  maybe  the  re- 
ceive frequency  tolerance  in  my 
1650  Automodem  is  too  small, 
etc.  I  wonder  if  you  may  have  had 
contact  with  someone  who  has 
tried  this  and  succeeded. 

J'ln  any  case,  I  would  like  to  use 
a  more  versatile,  but  cheap  meth- 
od. I  have  heard  that  it  is  possible 
to  demodulate  practically  any 
baud  rate,  shift,  or  bit  pattern  by 
simply  strapping  a  diode  to  the 
Commodore  user  port  and  con- 
necting it  to  the  shortwave  in 
some  fashion.  The  method  is  sup- 
posed to  use  a  high  amount  of 
software  overhead  (machine  lan- 
guage), but  I  don't  mind/1 

Well;  Jeff,  first  off.  I  have  prob- 
lems using  a  BelWype  modem  to 
receive  RTTY,  if  only  because  of 
the  tone  pairs  used.  Whereas 
RTTY  uses  a  2125-Hz  mark  and 
either  a  2295  Hz  space  (for  1 70-Hz 
shift)  or  2975  Hz  space  (for  850-Hz 
shift),  I  will  concede  that  these  fre- 
quencies are  not  sacred,  and  that 
by  judicious  adjusting  of  the  re- 
ceiver bfo  any  two  frequencies 
separated  by  170  Hz  (or  850  Hz) 
should  be  obtainable. 

Contrast  that  with  the  standard 
tone  pairs  used  on  300-baud 
modem  (Bell  type  103)  circuits. 
For  the  usual  operator,  operating 
in  the  "originate"  modet  transmit 
tones  are  at  1270-Hz  mark  and 
1 070-Hz  space:  receive  tones  are 
2225-Hz  mark  and  2025-Hz 
space.  Now,  granted  that  the  dif- 
ference is  200  Hz,  "only'*  30  Hz 
away  from  the  1 70-Hz  RTTY  stan- 
dard, but  there  is  a  bigger  prob- 
lem. The  mark  and  space  are  re- 
versed. This  could  be  corrected 
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on  HF  by  using  the  reverse  side- 
band to  receive,  but  transmitting 
would  be  a  problem ,  as  it  would  be 
offset  from  the  receiver  by  a  kHz 
or  so. 

Oh,  well.  I  take  it  that  these 
problems  are  not  insurmountable, 
as  according  to  your  letter  some- 
one has  done  it.  I  will  look  forward 
to  hearing  from  other  064  owners 


as  to  their  experiences  with  this 
scheme. 

Paul  Parker  KF6O0  of  Tujunga 
CA  has  been  trying  to  get  the 
shrft-pot  circuit  shown  here  some 
time  back  to  work  on  RTTY  with  an 
old  Globe  Chief  transmitter  Paul, 
there  is  one  problem  there.  The 
shift-pot  circuit  is  designed  to  shift 
a  variable-frequency-oscillator 
circuit,  not  a  crystal,  such  as  you 
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are  using  in  the  Globe.  My  experi- 
ence, and  I  used  a  Globe  Chief 
many  years  ago,  is  that  shifting  a 
crystal  is  difficult  at  best  and  can* 
not  always  be  done.  If  you  want  to 
use  the  shift-pot  circuit,  you  might 
do  well  to  see  if  you  can't  pick  up 
an  older  outboard  vfo  for  the  trans- 
mitter, There  should  be  quite  a 
few  at  the  next  hamfest  you  go  to, 
often  under  $100  (or  even  less), 
which  will  do  very  we(L  And  going 
by  that  old  saw,  if  it's  stable 
enough  for  SSB,  it  should  be  fine 
for  RTTY. 

Now,  if  shifting  a  crystal  is  the 
only  way  you  have  to  go,  you 
might  try  the  circuit  shown  in  Fig, 
1 .  This  vintage  circuit  will  go  well 
with  the  vintage  transmitter  you 
are  using  and  is  one  way  of  shift- 
ing a  crystal.  In  case  you  are  curi- 
ous, this  circuit  is  at  least  twenty- 
five  years  old.  as  you  can  tell  by 
the  specified  tube.  At  any  rate,  it 
might  serve  as  a  starting  point  for 
putting  that  Globe  onto  RTTY. 
Key  the  circuit  through  a  set  of 
cold  contacts  activated  by  your 
loop,  either  from  the  output  of  the 
terminal  unit  or  with  a  reed  relay  in 
series  with  the  loop.  Layout  is  im- 
portant, by  the  way.  Try  to  keep 
the  crystal  and  associated  wiring 
as  short  and  poinMo-point  as  pos- 
sible. Let  me  know  how  things  go. 

By  the  way*  for  those  who  follow 
such  things,  the  diagram  in  Fig.  1 
was  drawn  on  my  little  old  CoCot 
using  the  Schematic  Drafting  Pro- 
cessor mentioned  here  a  few 
months  ago,  available  from  Spec- 
trum Projects.  The  diagram  was 
then  cleaned  up  with  McPaint,  a 
public-domain  graphics  program 
available  in  the  download  menu  of 
the  CompuServe  CoCoSlG,  and 


lettering  put  in  with  GraphicomT  by 
Cheshire  Cat,  also  available  from 
Spectrum,  Just  shows  to  go  you 
what  a  small  system  can  do!  Take 
that,  Big  Blue, 

I  have  enjoyed  charting  with 
many  of  you  on  CompuServe's 
HamNet,  While  packet  radio  is  by 
far  the  leading  topic  expressed  on 
the  keys,  many  of  you  apparently 
are  still  interested  in  more  "tradi- 
tional" RTTY.  The  only  problem  is 
that  the  loudest  group  is  the  van- 
guard into  new  areas,  while  those 
of  you  still  using  Model  1 5s  just  go 
quietly  along.  Let  me  hear  from  all 
of  you,  by  any  means,  I  have  been 
told  that  Murray  RTTY  is  dead- 
do  you  think  that  is  true?  We 
heard  that  CW  was  dead,  that  AM 
was  dead,  that  SSB  was  dead, 
and  so  on.  It  seems  to  be  a  popu- 
lar pastime,  declaring  this  or  that 
phase  of  the  hobby  moribund.  I 
don't  knowT  maybe  it's  my  profes- 
sion, but  I  am  not  quite  so  willing 
to  pull  the  plug.  Are  you? 

As  always,  I  welcome  your  com- 
ments,  questions,  barbs,  and 
plaudits.  Let  me  hear  from  you  in 
the  mail  to  the  above  address  or 
on  CompuServe  EasyPlex,  Ham- 
Net,  or  CoCoSlG  (Did  you  ever 
notice  how  they  like  to  Double- 
Capitalize  words?)  That  all  impor- 
tant number  is  75036,2501 .  In  the 
mill  for  coming  months  will  be 
columns  on  the  Model  33  teletype 
SREGTR  teleprinter,  as  well  as 
a  look  at  MacPrograms  (sorry, 
couldn't  help  myself)  that  are 
available  for  MacRTTY  (grin). 
More  and  more,  you  just  never 
know  what  you  are  likely  to  find  in 
"RTTY  Loop." 

Marc  I.  Laavy,  M.D. 
Plkesvllle  MD 
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".  afwavs  stop  to  tead  CTM.  even  though 
most  other  magazines  t  receive  (and  mite  too 
only  get  cursory  QMammaUon..." 

—  Fred  Blechman,  KSUGJ 
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BOVE  AND  BEYOND 


Peter  H.  Putman  KT2B 
84  Burnham  Road 
Morris  Plains  NJ  07950 

The  author  welcomes  inquiries 
and  comments  but  regrets  that  he 
cannot  take  telephone  calls. 
Please  put  your  inquiries,  com- 
ments, and  submissions  in  writ- 
ing. Thank  you  for  your  coopera- 
tion. 

Continuing  our  discussions 
from  last  month  on  transverters: 
Several  readers  have  written  re- 
garding the  low  output  from  the 
transverter  jack  on  ICOM  series 
radios.  Here  are  simple  modifica- 
tions that  will  yield  about  10-15- 
dB  increase  in  drive  level  at  28 
MHz  on  both  the  ICOM  740-  and 
745-series  radios.  You'll  need  a 
Phillips  screwdriver,  soldering 
iron,  wire  strippers/cutters,  and  a 
short  length  of  RG-174  coaxial 
cable. 

First,  remove  the  top  and  bot- 
tom covers  on  either  radio.  Then, 
locate  the  six  screws  that  hold  the 
back  panel  on,  remove  them,  and 
gently  slide  the  panel  away  so  as 
not  to  pull  out  the  nylon  multi-pin 
connectors.  Don't  pull  too  hard  or 
you  might  tear  a  wire  loose  from 
one  of  those  connectors. 

IC-740  owners  first :  On  the  back 
panel  is  a  series  of  RCA-type  pho- 
no jacks.  One  jack  has  nothing 
connected  to  it  and  is  labeled 
SPARE.  Locate  the  connection  to 
the  input  of  the  FINAL  board.  This 
cable  comes  from  J 8  on  the  RF 
board  and  is  marked  TRF,  Desol- 
der  this  connection  from  the  FI- 
NAL board.  Now,  desolder  and 
tape  off  the  cable  to  the  XVRTR 
jack  as  you  won't  need  it.  Locate 
and  resolder  the  cable  from  J8- 
TRF  to  the  XVRTR  jack,  as  this 
will  now  be  your  28-MHz-drive 
source.  Finally,  prepare  a  short  3- 
inch  jumper  of  RG-174  to  be  sol- 
dered from  the  SPARE  jack  to  the 
input  to  the  FINAL  board.  You'll 
also  need  to  make  up  a  short 
2-inch  RCA-male-to-RCA-male 
jumper  with  RG-174. 

This  completes  the  modifica- 
tion, You  no  longer  need  to  tie  pin 
11  of  J13  high  with  +8  volts  to 
enable  the  transverter  jack.  How- 
ever, you  must  reconfigure  the  ra- 
dio for  either  transverter  operation 
or  conventional  HF  operation,  by 
the  way  you  connect  the  rear-pan- 
el RCA  jacks.  With  a  standard 
transverter,  you  need  to  make 
connections  for  28-MHz  i-f  to  the 


XVRTR  and  RCVR  IN  jacks.  For 
regular  HF  operation,  connect 
XVRTR  to  SPARE  and  RCVR  IN 
to  RCVR  OUT.  The  bonus  is  that 
you  will  have  more  than  enough 
drive  to  make  full  power  with  your 
particular  transverter 

IC-745  owners  next:  Locate  the 
cable  from  the  RF  board  to  the 
final  amplifier,  Caution:  Don't  get 
it  confused  with  the  cable  from  the 
filter  board!  Otherwise,  you  could 
wind  up  putting  90  Watts  into  your 
transverter  inpul.  Locate  the  rear- 
panel  RCA-jack  cluster.  Unlike 
the  IC-740,  there  is  no  SPARE 
jack  available  on  the  745  (unless 
you  want  to  drill  a  hole  and  mount 
one),  so  you'll  have  to  make  a  big 
decision:  Do  you  need  the  LOW 
BAND  ANT  jack?  This  connection 
comes  into  play  when  the  dial  is 
set  below  1 .5  MHz  for  a  separate 
longwire  antenna  or  whatever  you 
would  use  on  those  frequencies. 
In  the  case  of  the  two  mods  I  per* 
formed  locally,  neither  ham  ex- 
pressed any  interest  in  this  jack.  If 
that  is  the  case  for  you,  then  re- 
move the  coax  from  this  jack  and 
tape  it  off. 

Next,  remove  the  coax  from  the 
XVRTR  jack  and  also  tape  it  off. 
Locate  the  output  from  J10/TRF 
from  the  RF  board,  and  reroute  it 
to  this  jack  and  solder.  Next,  make 
up  about  12  inches  of  RG-1 74  and 
run  it  from  LOW  BAND  ANT  jack 
back  to  the  input  of  the  FINAL 
board.  Inspect  your  connections 
and  make  sure  you  haven't  pulled 
any  nylon  connectors  loose  from 
the  filter  board.  Replace  the  back 
panel  and  the  covers.  Finally , 
make  up  a  short  {2-inch)  RCA-to- 
RCA  plug  jumper  for  the  rear  pan- 
el. The  configuration  is  the  same 
as  for  IC-740  users:  28-MHz  i-f 
connections  for  your  transverter 
go  to  XVRTR  on  transmit  and 
RCVR  IN  on  receive.  For  HF  oper- 
ation, jumper  RCVR  IN  and  RCVR 
OUT  together  as  well  as  XVRTR 
and  low  band  ant, 

By  the  way,  this  modification  re- 
sulted in  10+  Watts  output  from  a 
Microwave  Modules  MMT  144/20 
when  used  with  an  JC-745,  Previ- 
ous to  this,  the  output  was  about  1 
Watt.  So  the  modification  works 
very  well!  One  additional  note: 
When  you  make  such  modifica- 
tions to  your  radio  you  void  the 
warranty.  This  is  standard  prac- 
tice of  all  ham  equipment  manu- 
facturers. It's  no  big  deal,  really. 
Just  wait  until  your  unit  is  out  of 


warranty  (usually  90  days)  if  you 
have  any  doubts   This  modifica- 
tion will  not  degrade  the  perform- 
ance of  your  IC-740/745  one  iota 
and  in  fact  makes  it  more  useful — 
at  least  as  far  as  transverter  own- 
ers are  concerned.  Case  in  point: 
I  use  both  solid-state  and  tube- 
type  amplifiers  after  my  transvert- 
ers.  The  problem  of  drive  levels 
arises  in  that  while  the  solid-state 
amplifiers  need  the  full  10  Watts 
or  more  for  full  power,  the  tube 
amplifiers,  which  are  grid-driven, 
require  much  less  drive,  usually 
around  2  Watts,  Having  the  trans- 
mit and  receive  lines  split  at 
26  MHz  permits  the  use  of  a  step 
attenuator  to  allow  either 
configuration. 

My  apologies  to  all  who  were 
puzzled  by  some  typos  in  the  De- 
cember, 1985,  column  about  the 
AM-6155  amplifiers.  First  of  all, 
the  optional  bias  circuit  came  out 
of  left  field.  Not  only  did  the  zener 
position  get  reversed,  but  also  the 
adjustable  pot  was  left  out  of  the 
circuit  and  the  text  specifies  the 
wrong  value  for  the  series  resis- 
tor. Whewl  Let's  try  it  again. 

Fig.  1  shows  the  circuit  as  it 
should  have  appeared.  This  cir- 
cuit is  not  new  and  has  been  used 
in  many  amplifiers,  It  has  even  ap- 
peared in  the  ARRL  Handbook.  I 
have  printed  it  here  in  case  you 
wish  to  control  the  standby  and 
idling-bias  current  for  the  8930 
tube  used  in  the  AM-6155  in  a 
safe,  reliable  manner.  The  sug- 
gested mods  for  AF1T  break  the 
screen-voltage  line  to  cut  off  plate 
current.  Either  way  will  work.  Inci- 
dentally, the  value  of  the  zener  is 
not  critical.  I've  used  anywhere 
from  33  volts  up  to  56  volts,  but  it 
should  be  about  5  Watts  to  be 
safe.  The  5000-Ghm,  2-Watt  po- 
tentiometer is  a  fairly  common 
item, 

Jf  you  go  for  the  optional  bias 
circuit,  test  it  by  grounding  J 1  with 
the  plate  voltage  off  and  measure 
the  voltage  at  the  grid.  It  should 
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Fig,  1.  The  optional  bias  circuit  as 
it  should  have  appeared  in  De- 
cember's column  on  AM-6155 
amplifiers. 


vary  from  -1 30  volts  or  so  down  to 
about  -56  volts  (minimum  resis- 
tance of  R2).  The  contacts  for 
closing  J 1  could  be  derived  from 
your  antenna  relay  at  the  back  of 
the  amplifier,  A  DowKey  relay 
would  be  appropriate  here. 

I  should  also  add  that  the  plate- 
idling  current  is  adjustable  from 
the  top  cover  and  is  marked  ac- 
cordingly. If  you  choose  to  lift  the 
screen  voltage  to  put  the  amplifier 
in  standby,  then  you  need  only  to 
set  this  control  for  the  correct 
idling  current ,  which  typically  is  90 
milliamperes.  Some  of  the  stock 
units  come  with  the  idling  bias  set 
much  higher,  but  in  the  original 
amplifiers  10  Watts  of  drive  pro- 
vided only  50  to  60  Watts  of  out- 
put—largely due  to  the  input  cir- 
cuit being  severely  undercoupled 
to  the  grid  of  the  9330  tube.  My 
guess  is  that  the  units  were  set  to 
draw  almost  150  mA  of  idling  cur- 
rent, since  two  that  I  have  seen 
exhibited  this  condition  before 
they  were  modified.  However,  the 
listed  modifications  make  the  am- 
plifter  much  more  efficient,  since 
much  less  drive  is  required  to 
provide  equivalent  output. 

One  last  correction:  The  3.3-pF 
input  capacitor  should  be  shunted 
with  1 8-20  pF  of  capacitance,  not 
the  »npuMuning  capacitor,  as  the 
text  says.  Please  follow  the  sche- 
matic for  the  correct  modification. 
Despite  these  errors,  you'll  find 
the  conversion  of  the  AM-6155  to 
220  MHz  rewarding  and  the  time 
well  spent. 

Want  to  put  the  unit  on  144 
MHz?  (Boy,  have  I  gotten  a  Jot  of 
inquiries  on  this  one!)  Here's  the 
data  compiled  from  Dale  AF1T 
and  Woody  Peitzer  AK2F:  First, 
refer  to  Fig.  2.  Locate  C1 ,  the  1 .8- 
pF  input-coupling  capacitor.  This 
needs  to  be  shunted  with  7-20  pF 
of  capacitance.  You  Ml  have  to  ex- 
periment with  the  value.  Use  silver 
mica  250-volt  capacitors  where 
possible,  not  disc  ceramics.  Next, 
locate  C2,  the  30-pF  input-tuning 
capacitor.  This  needs  to  be  shunt- 
ed with  20-30  pF  of  capacitance. 
Again ,  you'll  have  to  try  different 
values.  Finally,  C3,  the  3.3-pF  ca- 
pacitor to  the  grid  of  the  6930, 
needs  to  be  shunted  with  about 
100  pF  of  capacitance.  This  value 
appears  to  be  constant  from  am- 
plifier to  amplifier. 

The  last  thing  you'll  need  to  do 
is  locate  the  plunger  assembly 
marked  VHF-UHF.  The  AM-6155 
comes  set  up  for  UHF  operation, 
so  follow  the  arrow  direction  and 
change  the  cavity  plunger  accord- 
ingly. This  shaft  has  a  slide  lock  on 
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Fig.  2.  Modifications  necessary  for  putting  144  MHz  on  yourAM-6155 
amplifier. 


It  to  prevent  accidental  move- 
ment. Changing  the  plunger 
changes  the  resonance  of  the  cav- 
ity and  puts  it  in  the  1 20- 160-MHz 
range,  and  setting  the  turns 
counter  on  the  output  tuning  to 
about  050  to  070  may  get  you  in 
the  ball  park  quickly  when  initially 
tuning  up. 

One  technique  that  I  used  when 
tuning  up  an  AM-6155  for  the  first 
time  was  to  bring  up  the  filament 
and  grid  voltages,  but  no  plate  or 
screen.  Next,  I  applied  a  driving 
source  to  the  input  of  about  1  Watt 
and  connected  a  sensitive  rf  milli- 
voltmeter  to  the  rf  output  jack.  Us- 
ing this  combination,  I  was  able  to 
tune  the  amplifier  for  maximum 
output  quite  readily.  After  discon- 
necting the  rf  milfivoltmeter  and 


connecting  a  dummy  loadT  tt  was  a 
simple  matter  to  peak  the  four 
controls  quickly  for  maximum  out- 
put.  It  also  saved  a  sprained  wrist 
from  having  to  dial  away  at  the 
slow-turning  counter. 

Update :  Now  that  I've  given  the 
data  for  the  AM-6155  conversion, 
Fair  Radio  has  gone  and  sold  out 
all  the  units  they  had.  Well!  Guess 
I'll  just  have  to  mention  that  they 
do  have  about  a  hundred  of  the 
AM-6154  VHF  cavity  amplifier  as- 
semblies in  stock  for  about  anoth- 
er 50  dollars.  These  are  already 
tuned  for  120-160  MHz  but  still 
need  additional  mods  to  the  input 
circuit  to  increase  the  coupling  at 
144  MHz.  The  critical  component 
there  would  be  C3,  and  this  proba- 
bly needs  to  be  brought  up  to 
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about  100-pF  capacitance  as  is 
the  case  with  the  AM^61 55  model. 
I'd  appreciate  any  correspon- 
dence from  readers  (no  phone 
calls,  please)  who've  successfully 
put  these  on  two  meters. 

H  goes  without  saying,  I  guess, 
that  the  AM-6154  can  be  convert- 
ed up  to  20Q  MHz.  You'll  need  to 
set  the  plunger  assembly  to  the 
UHF  position,  as  indicated  by  the 
arrows  on  the  cavity  shell.  The 
next  step  would  be  to  modify  the 
input  circuit  as  per  the  December 
article.  Again,  conversion  data 
from  those  who've  pulled  a  6154 
up  to  220  MHz  would  be  greatly 
appreciated,  and  Til  publish  it 
here  as  soon  as  I  receive  same. 

One  last  note  regarding  Fair  Ra- 
dio: In  the  recent  fall/winter  sup* 
piement  is  the  #A5-TUN-CAV, 
which  is  nothing  more  than  a  tun- 
able VHRUHF  cavity  using  a 
4CX250B  and  6818  driver  tube. 
No  power  supply  is  included.  Orig- 
inally part  of  an  FAA  TV-36/TU-9. 
50-Watt-transmitter  assembly 
(shades  of  the  AM-6155),  the  unit 
comes  complete  with  tubes  for 
about  $96.  The  cavity  is  silver  plat- 
ed with  three  tuning  controls,  in- 
cluding one  with  a  turns  counter  in 
it  like  the  6155. 

If  you're  handy,  you  can  build  a 
power  supply  for  this  unit  and  will 
need  to  supply  the  following 
voltages:  +2000Vdc,  +300  Vdc, 
6-0  vofts  ac  for  the  filaments,  and 
-135  volts  adjustable  for  the  bias. 
You  won't  need  to  use  the  6618 
tube,  but  the  input  circuit  is  proba- 
bly undercoupled  as  in  the  AM- 
6155  and  6154.  Some  modifica- 
tion of  the  input  circuit  should 
result  in  an  amplifier  capable  of 
300-^00  Watts  output  with  3-4- 
Watts  drive  in  Class  AB* .  The  bias 
circuit  in  Fig.  1  could  be  used 
here.  The  nice  thing  about  this 
amplifier  is  that  4CX250Bs  are  rel- 
atively cheap  and  plentiful  at  ham- 
fests.  I  recently  bought  two  that 
looked  brand-new  (and  worked 
that  way)  for  a  total  of  $1 0. 

Again,  any  conversion  data  is 
solicited  from  readers.  I  might 
even  order  one  of  these  myself 
and  fool  around  with  it.  The  UHF 
capability  suggests  possible  use 
on  220  MHz  as  well.  As  you  can 
see,  there's  a  lot  of  surplus  out 
there  that  can  be  put  to  use  right 
away  by  the  VHF  enthusiast  Inci- 
dentally, I  published  the  address 
before,  but  Til  do  it  again  for  Fair 
Radio:  1016  E.  Eureka  Street,  PO 
Box  1105,  Lima  OH  45802. 

An  interesting  publication  has 
crossed  my  desk.  It's  VHF  Com- 
munications, which  is  published 


four  times  a  year  in  Germany  and 
contains  many  useful  articles, 
some  of  which  pertain  to  construc- 
tion projects.  The  late  Terry  Brttan 
G3JVG/DJ0BQ  was  its  publisher 
until  his  death  in  early  1985;  I'm 
not  sure  who  is  putting  the  mag- 
azine out  at  this  time,  This  particu- 
lar issue  featured  articles  on  build- 
ing your  own  MeteoSat  converter 
for  receiving  weather  pictures 
from  space,  as  well  as  a  fast-scan 
TV  converter  to  display  them.  Also 
mentioned  were  projects  for  a  2- 
200-MHz  wattmeter,  compact 
BNC  attenuators  using  chip  resis- 
tors, and  a  2,3-GHz  prescaler  for 
frequency  counters. 

Most  of  these  articles  refer- 
enced a  listing  at  the  back  of  the 
magazine  for  parts  and  assem- 
bled units.  Several  of  the  kits  are 
offered  directly  through  VHF 
Communications  by  mail  order. 
The  articles  are  well-written  and 
the  layout  features  clean  sche- 
matics, as  well  as  parts  overlays 
and  PC-board  templates.  The  only 
catch  is  that  many  of  the  parts 
used  are  European  in  origin  and 
finding  them  here  is  a  bit  of  a  both- 
er, Regardless,  the  magazine 
makes  for  interesting  reading. 
VHF  Communications  is  available 
in  the  US  from  U.V.  Comrns,  PO 
Box  432.  Lanham  MD  20706.  I 
didn't  find  a  subscription  rate  but 
it  would  appear  to  be  around  $17 
per  year  based  on  the  DM-to-dol- 
lar  conversion. 

By  the  time  you  read  this,  the 
ARRL  VHF  Sweepstakes  will  have 
come  and  gone,  but  I  hope  that 
many  of  you  took  a  little  time  and 
got  on  the  air  to  make  a  few  GSOs, 
This  is  by  far  the  largest  VHF  con- 
test (well,  what  else  is  there  to  do 
in  January?)  and  draws  several 
hundred  entries.  One  good  thing 
about  contests  is  that  they  lead  to 
increased  activity  on  many  quiet 
bands,  such  as  220  and  1296 
MHz.  It's  also  a  great  time  to  make 
a  performance  check  of  your  sta- 
tion equipment.  I've  aligned  many 
a  preamplifier,  converter,  and 
transverter  during  a  contest 
(sometimes  when  I  didn't  plan  on 
it).  There  sure  are  a  lot  of  weak 
signals  to  choose  from. 

Missed  the  VHF  SS?  There's 
the  ARRL  Spring  Sprints  which 
start  in  April,  These  basically  are  a 
series  of  monoband  one-night 
contests  with  4-hour  periods, 
hence  the  name  "sprint"  Details 
are  available  in  QST>  Again,  these 
are  fun  ways  to  spend  an  evening, 
realty  finding  out  just  how  much 
activity  is  around  on  your  favorite 
band, 


Not  much  further  down  the  road 
lies  the  ARRL  June  VHF  QSO  Par- 
ty, the  first  of  the  big  four  summer 
contests.  This  is  the  second  most 
popular  VHF  contest  with  many 
stations  traipsing  around  to  vari- 
ous hilltops  and  grid  squares  to 
give  out  points. 

Close  on  its  heels  is  the  CQ 
Worldwide  VHF  WPX  contest  in 
July.  The  WPX  ran  for  the  first 
time  last  July  and  received  an  as- 
tounding 460+  entries  from  all 
over  the  globe.  This  is  the  only 
contest  that  uses  prefixes  (WB2, 
DUO,  JH 1 ,  G3.  VE4.  etc.)  for  multi- 
pliers end  has  met  with  very  en- 
thusiastic response.  I  am  co- 
chairman  of  the  CQ  VHF  WPX 
Contest  Committee  with  Steve 


Katz  WB2IK  of  CQ  magazine  and 
will  mention  from  time  to  time 
some  of  the  more  interesting 
scores  and  stories  from  this  event. 

Bringing  up  the  rear  are  the 
ARRL  UHF  Contest  in  August  and 
the  ARRL  September  VHF  QSO 
Party.  Trie  latter  is  often  noted  for 
its  wild  tropo  openings,  such  as  in 
1984  when  the  Massachysetts-to- 
Georgia  path  was  worked  on  1 296 
MHzl  So,  you  can  see  that  there 
are  plenty  of  opportunities  to  "ex- 
ercise" your  station  and  have  fun 
doing  it  as  well. 

Although  VHF  and  UHF  con- 
testers  are  every  bit  as  serious  as 
HF  contesters  (maybe  even 
more),  the  bands  are  never  as 


hectic  and  with  Sporadic-E.  Auro- 
ra. Meteor  Scatter,  and  Tropo 
Scatter  awaiting  you  there  are 
plenty  of  surprises.  Just  wait  until 
about  five  years  from  now  when 
the  sunspot  cycle  is  on  the  way  up 
and  you  start  hearing  G3s  coming 
through  your  speaker!  (Not  to 
mention  IU,  YV,  XE,  VP,  and  pos- 
sibly DL/F/EA  and  other  Eu- 
ropeans as  well.) 

This  might  be  a  good  time  to 
shop  around  for  a  used  50-MHz 
rig,  such  as  the  ICOM  IC-551  and 
551 D  series.  Many  of  these  are 
showing  up  at  flea  markets  since 
their  owners  have  lost  interest 
with  the  declining  sunspot  cycle. 
For  those  who  don't  know,  the  IC- 


551  is  a  10-Watt  muitimode  with 
built-in  power  supply,  while  the 
551 D  runsSO-Watts  output  and  re- 
quires a  separate  supply.  Unlike 
most  multirnode  radios,  they  were 
designed  for  SSB/CW  operation, 
with  FM  an  add-on.  The  receiver 
performance  is  most  satisfactory, 
although  it  can  be  improved  con- 
siderably with  a  good  MOSFET 
preamplifier 


Update  02:  Late  word  from 
Ivars  Lauzums  KC2PX  brings  the 
news  (hat  hams  in  Great  Britain 
have  been  granted  50-MHz  privi- 
leges—the first  step,  hopefully,  to 
wide-scale  6-meter  operation  on 
the  European  continent. 


AM  HELP 


We  are  happy  to  provide  Ham  Help  listings 
free,  on  a  space-available  basis*  We  are  not 
happy  when  we  have  to  take  time  from  other 
duties  to  decipher  cryptic  notes  scrawled  ifteg* 
ibiy  on  dog-eared  postcards  or  odd-sized 
scraps  of  paper.  Please  type  or  print  your 
request  (neatly* ,  double-spaced,  on  an  8- 1/2 x 
1 1  sheet  of  paper  and  use  upper-  and  lower* 
case  tetters  where  apppropriate).  Also, 
please  make  a  1  look  like  a  1  not  an  I— which 
could  be  an  el  or  an  eye,  and  so  on.  Hard  as  it 
may  be  to  believe,  we  are  not  familiar  with 
every  piece  of  equipment  ever  manufactured 
on  Earth!  Thanks  for  your  cooperation. 


I  am  looking  for  a  manual  for  a  National 
NC-183D  general-coverage  shortwave  re* 
cefver, 

Several  years  ago  I  was  referred  to  a  place 
in  Missouri  which  carried  manuals  and  sche- 
matics tor  older  equipment.  Does  anyone 
have  the  name  and  address  of  this  or  of  any 
place  that  would  have  them? 

Lawrence  W.  Joy  NOfS 
586  Fremont  Drive 
Littleton  CO  80120 

I  would  like  to  locate  a  Johnson  model  #122 
vfo  and  a  Johnson  #6N2  via 

Joseph  Karr  N9F AU 

3800  Cheyenne  Avenue 

Racine  Wl  53404 

If  anyone  has  a  copy  (in  good  condition)  of 
the  book,  The  Complete  Handbook  of  Slow- 
Scan  TV,  by  Dave  Ingram  K4TWJ  (Tab  Book 
No.  859)  and  wants  to  self  it,  please  write  and 
tell  me  your  price.  I  will  pay  in  advance, 

Carlos  Urbina  Pacheco 

Calle  14  No.  1128  Norte 
Torreont  Coahuila  27000 

Mexico 


I  need  the  manual  or  schematic  and  align- 
ment procedures  for  a  John  Fluke  differential 
voltmeter,  model  803D/AG,  1  will  pay  postage 
and  copying  costs.  Please  write  before  send- 
ing any  material. 

Robert  P.  Whltted  DA2EB 

PO  Box  2567 

APO  NY  09123 

A  ham  radio/computer  club  wishes  some- 
one to  donate  a  working  or  non-working  disk 
drive  for  use  in  the  club.  The  drive  needed  is 
for  either  a  Radio  Shack  TRS-80-II  color  com- 
puter or  an  Atari  800XL  computer, 

Howard  S.  Bacon 

213  Holly  Avenue 

So.  Pittsburg  TN  37380 

I  want  to  start  a  newsletter  on  slow-scan 
TV/radio  facsimile/satellite  weather  photos. 
Anyone  who  might  wish  to  write  for  it  should 
write  to  me. 

Howards.  Bacon 

213  Holly  Avenue 

So.  Pittsburg  TN  37380 

I  am  looking  for  support  brackets  for  the 
AN/URA-17  comparator-converter  unit. 

Charles  T,  Huth 

229  Melmore  Street 

Tiffin  OH  44883 

I  need  the  instructions  and  schematics  tor 
the  Macrotronics  Terminall  RTTY  program.  I 
presently  have  version  2.0  manufactured  in 
1982,  I  am  also  interested  in  any  and  all 
software  for  RTTY  for  the  Model  IV  TRS-S0 
computer. 

Dennis  D.  Watters  WB4TAX 

HHC,  10th  Engineer 

Bn. (Combat) 

APO  New  York  09701 


TEST  EQUIPMENT 


-CONDITIONED  AND 
LAB  CALIBRATED 


HP  606A  SIGNAL  GENERATOR,  50  KHZ  TO  65  MHZ,  RF 
OUTPUT  0.1  MV  TO  3V  IN  50  OHMS.  CRYSTAL  CALI- 
BRATOR. JOtV  1 000  HZ  MODULATION  W75J» 

HP  USC  SIGNAL  GENERATOR  10  MHZ  TO  48D  MHZ  0  TO 
0  1  MV  TO  tV  RF  OUTPUT  INTO  50  OHMS.  AWCW 
PULSE.  OR  400/1000  HZ  MODULATION  CALIBRATED 
ATTENUATOR  .  H4EJX) 

HP  6080  SIGNAL  GENERATOR.  10  MHZ  TO  430  MHZ  AM. 
CW  OR  PULSE  OUTPUT,  400/1000  HZ  MODULATION 
OM V  TO  5V  INTO  50  OHMS,  CALIBRATED 
ATTENUATOR ,, ittS.OC 

TS-&10A/U  SIGNAL  GENERATOR.  10  MHZ  TO  420  MHZ 
MIL/SPEC  MILITARY  VERSION.  SAME  AS  HPSOfiD 

129600 

HP414A  SIGNAL  GENERATOR  flQQ  MHZ  TO  210Q  MHZ.  IN 
TERNAL  OR  EXTERNAL  PULSE  OR  FM  MOOULA 
TlQN  05  MV  TO  TV  INTO  50  OHMS.  CALIBRATED 
OUTPUT  $345.00 

HP  fitiA  SIGNAL  GENERATOR.  14  GHZ  TO  42  GHZ  0  1 
MV  TO  TV  INTO  50  OHMS  CAUBRATED  OUTPUT  IN- 
TERNAL. EXTERNAL  PULSE,  FM  MODULATION 

*3?SJ» 

HP-816B  SIGNAL  GENERATOR  3  B  GHZ  TO  7  6  GHZ,  0.1 
MV  TO  IV  INTO  50  OHMS,  CALIBRATED  OUTPUT,  IN- 
TERNAL. EXTERNAL  PULSE  OH  FM  MODULATION 

J375.DO 

SG-557nmW*$2  SIGNAL  GENERATOR  3.8  GHZ  TO  ?.£  GHZ. 
MIUSPEC  MILITARY  VERSION,  SAME  AS  HPftlOB 

1J25QC 

HM3M  SIGNAL  GENERATOR.  7  GHZ  TO  11  GHZ,  CALI- 
BRATED OUTPUT  INTERNAL  EXTERNAL,  PULSE. 
FM  MODULATION  iA$0-00 

HP  S28A  SIGNAL  GENERATOR  10  GHZ  T0 15  GHZ  INTER- 
NAL EXTERNAL  PULSE  SQUARE  WAVE,  FM  MOD- 
ULATION CALIBRATED  OUTPUT,  10  MW  TO  1  PW 
MHLOti 

HP  C2&A  SIGNAL  GENERATOR  If)  GHZ  TO  21  GHZ,  CALI- 
BRATED OUTPUT  10  MW  TO  1  PW  INTERNAL,  EX 
TERNAL,  SOUAflEWAVE,  PULSE.  FM  MODULATION 

♦65000 

URM-Z5  MILITARY  S4GNAL  GENERATOR.  ID  KHZ  TO  50 
MHZ.  RF  OUTPUT  0  M  V  TO  2  VOLTS  AMiCW  400/1000 
HZ  MODULATION.  50  OHM  STOP  ATTENUATOR, 
SMALL  PORTABLE  UNIT  &4&M 

URM-24  MILITARY  SIGNAL  GENERATOR  4  MHZ  TO  406 
MHZ,  CAUBRATED  OUTPUT  ATTENUATOR  0  MV  TO  2 
VOLTS  AMJCW  40CV1D00  HZ  MODULATION.  SMALL 
PORTABLE  UNIT    ,  I245.0O 

MARCONI  TF  10MB  SIGNAL  GENERATOR  10  MHZ  TO  470 
MHZ,  AM/FM.  CALIBRATED  OUTPUT,  INTERNAL  FM 
OF  t  AND  5  KHZ  WITH  100  KHZ  VARIABLE  DEVIA- 
TION, AM  MODULATION  OF  1  AND  5  KHZ,  CALI- 
BRATED R  F  OUTPUT  0  TO  300  MV  tSSO.00 

HP  $2451  FREQUENCY  COUNTER.  MEASURES  FRE- 
QUENCY. PERIOD.  RATIO  AND  MULTIPLE  RATIO 
MULTIPLE  PERIOD  AVERAGE,  FftEQ  RANGE  0  TO  50 
MHZ  WTTH  HP5252B  PLUG- IN  SUPPLIED,  EXTENDS 
RANGE  TO  500  MHZ  SOUD  STATE  COUNTER 

WT5J30 


WE  ACCEPT  VISA,  M/C  OR  CHECK.  ADD  SHIPPING. 
WE  SHIP  BEST  WAY  WORLDWIDE  SATISFACTION  GUAR 
ANTEED,  IMMEDIATE  SHIPMENT  WRITE  OR  PHONE  TO- 
DAY. BILL  SLEP  T04-&24-7514—  OUR  30TH  YEAR? 


RONICB 


U.S.  HIGHWAY  441 
OTTO.  NORTH  CAROLINA  20763 
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"When  You  Buy,  Say  73" 


73  for  Radio  Amateurs  »  March,  1986    77 


QPECIAL  EVENTS 


Listings  in  this  cotumn  are  provided  free  of 
charge  on  a  space-available  basis.  The  fol- 
lowing information  should  be  included  In  ev- 
ery announcement:  sponsor,  event,  date, 
time,  piece,  city,  state,  admission  charge  (it 
any},  features,  talk-in  frequencies,  and  (he 
name  of  whom  to  contact  for  further  informa- 
tion. Announcements  must  be  received  by  73 
Magaxme  by  the  first  of  the  month,  two 
months  prior  to  the  month  in  wtvch  the  event 
takes  piece  Mail  to  Editorial  offices,  73 
Magazine,  WGE  Center.  Peterborough,  NH 
Q345&1J94. 

FORT  MYERS  FL 
MAR1 

The  Fort  Myers  Amateur  Radio 
Club  is  sponsoring  the  City  of 
Palms  Annual  Hamtest,  March  1, 
at  the  Moose  Lodge  Hall,  1900 
Park  Meadow  Dr.,  sh  block  off 
U.S.  41 ,  South  Fort  Myers.  Admts* 
sion  is  a  S3  donation.  Talk-in  on  2 
meters,  146.28/.88.  There  will  be 
exhibitors,  dealers,  and  forums  on 
antennas,  packet  radios,  DX. 
Swap  tables  are  $1 0. 

CHICOPEE  MA 
MAR  2 

The  Mount  Tom  Amateur  Re- 
peater Association  will  hold  its  an- 
nual flea  market  on  March  2, 
1986,  from  8:00  am  to  3:00  pm,  at 
the  Knights  of  Columbus  Elder 
Council  69,  Granby  Road,  Chic- 
opee  MA.  Admission  is  $1  00; 
ladies  and  children  under  12  are 
free.  Tables  are  $7,00  in  advance 
and  $8 HO  at  the  door.  For  more 
information,  contact  MTARA,  PO 
Sox  3494,  Springfield  MA  01 1 01 . 

WINCHESTER  III 

MAR  2 

The  Randolph  Amateur  Radio 
Association  will  sponsor  a  ham- 
fast  on  Sunday,  March  2,  1986, 
from  8:00  am  to  5:00  pm,  at  the 
Winchester  National  Guard  Ar- 
mory ,  Winchester  IN,  Admission 
is  $3.00  (under  12  free).  Spaces 
are  $5,00  with  a  table  and  $2.50 
without  (available  by  reservation 
only).  Talk-in  on  147,90/.30  and 
224.90/223,30.  For  reservations 
or  more  information,  write  RARA, 
PO  Box  162,  Winchester  IN 
47394,  or  call  Jake  Life  W9VJX  at 
(317J-5S4-9361  or  Herb  James 
WB9U2Z  at  (317)-584^995. 

CIRCLEVILLE  OH 
MAR  2 

The  Teays  ARC  will  sponsor 
a  hamfest  on  Sunday,  March  2, 
1986,  from  8:00  am  to  4:00  pm, 
at  the  K  of  C  Building,  2489 
North  Court  Street,  Cireteville 
OH.  Tickets  are  $3.00  in  ad- 


vance and  $4.00  at  the  door.  Ta- 
bles are  $5.00  in  advance  and 
$6.00  at  the  door.  For  tickets 
(send  an  SASE)  or  more  infor- 
mation, contact  Dan  Grant 
WBUCF,  22150  Smith  Hulse 
Road,  Circleville  OH  43113; 
{614K77-3026. 

ARMADILLO  COUNTY  TX 
MAR  2-DEC  31 

To  commemorate  Texas'  ses- 
quicentennial  year,  Armadillo 
County  has  been  created  by  Gov- 
ernor Mark  White-  Any  ham  oper- 
ating  from  those  highways 
marked  'The  Texas  Indepen- 
dence Trail"  may  sign  Armadillo 
County,  Texas.  The  Texas  DX  So- 
ciety is  planning  to  operate  spe- 
cial-event station  K5DX/A  on 
March  2,  1986.  Armadillo  County 
has  been  sanctioned  by  the 
USACA.  For  further  information, 
call  Tom  Taormina  K5RC  at  (71 3)- 
489-1152  or  write  the  Texas  DX 
Society,  PO  Box  54029 1 ,  Houston 
TX  77254^0291, 

DALTON  GA 

MAR  8 

The  Dalton  ARC  will  hold  its 
annual  hamfest  on  March  8, 
1986,  at  the  North  Georgia  Fair- 
grounds,  Dalton  GA,  Further  in- 
formation may  be  obtained 
from  the  local  HF  and  VHF  nets 
or  by  writing  the  Dalton  ARC, 
PO  Box  143,  Dalton  GA  30722- 
0143. 

MILWAUKEE  Wl 
MAR  8 

The  Milwaukee  School  of  En- 
gineering ARC  (W9HHX)  will 
sponsor  its  annual  hamfest  on 
Saturday ,  March  8,  1986,  from 
8:00  am  to  2:00  pm,  at  1121 
North  Milwaukee  Street,  Mil- 
waukee Wl.  Tickets  are  $2.00 
and  4*foot  tables  are  $3.00. 
Talk-in  on  146,19/.79and  146.52. 
For  more  information,  send  an 
SASE  to  W9HHX  Fest,  PO  Box 
844,  Room  C-6,  Milwaukee  Wl 
53201-0644. 

STERLING  IL 
MARS 

The  Sterling-Rock  Falls  Ama- 
teur Radio  Society's  26th  Annual 
Hamfest  will  be  held  March  9  at 
the  Sterling  High  School  Field- 
house,  1608  4th  Ave.,  Sterling  IL 
Doors  open  at  7:30  am.  Tickets 
are  $3  in  advance,  $4  at  the  door 


Tables  requiring  electricity  and 

commercial  tables  are  $5;  ail  oth- 
ers $3.  Talk-in  on  146.25/. 85. 
There  will  be  free  parking,  and 
space  to  accommodate  campers. 
For  tickets,  tables,  or  more  in- 
formation, write  Sue  Peters 
KA9GNR,  PO  Box  521 ,  Sterling  IL 
610B1 ,  or  call  (815)-625-9262. 

INDIANAPOLIS  IN 
MAR  9 

The  Indiana  Hamfest,  spon- 
sored by  the  Morgan  County  Ama* 
teuf  Radio  Association,  will  be 
held  on  March  9,  at  the  Indiana 
State  Fairgrounds  Pavilion  Build- 
ing  in  Indianapolis,  Indiana,  Ad- 
mission: $5.00  at  the  door.  Flea- 
market  table:  $8.00;  space 
without  table:  $3,00.  All  tables 
must  be  reserved  in  advance. 
Setup  will  be  Sunday,  March  9, 
6-6  am.  No  cars  inside  after  8  am. 
Sunday.  Free  paved  parking. 
Talk-in  on  145.25,  For  more  infor- 
mation, send  an  SASE  before 
March  1  to  Aileen  Scales  KC9YA, 
3142  Market  Place,  Bioomington 
IN  47401,  (812)-339^446, 

WHIPPANY  NJ 

MAR  14 

The  Splitrock  Amateur  Radio 
Association  presents  its  first  an- 
nual Evening  Hamfest  on  March 
14,  beginning  at  7  pm  at  the  VFW 
Post  3401 ,  Tabor  Road  (Rte.  53)  in 
Morris  Plains  NJ+  Admission  is  $1 ; 
sellers'  tables  $7.  For  additional 
information  write  PO  Box  3h  Whip- 
pany  NJ  07981  or  K2RF  Repeater: 
146.385/146.985. 

HUDSON  NH 
MAR  15 

The  annual  Interstate  Repeater 
Society  Flea  Market  will  be  held 
March  15  at  the  Hudson  Lions 
Club.  Lions  Avenue,  Hudson  NH 
from  9  am  lo  4  pm.  Doors  will  open 
at  8  am.  Admission  is  $1  and  ta- 
bles are  $8.  Talk-in  on  .25/85  and 
.52.  For  further  information  or  ad- 
vance table  reservations,  contact 
Richard  Everhart  WB8VGR,  25 
Briand  Dr.,  Nashua  NH  03063,  or 
call  (603)-689-3479, 

AUBURN  NY 
MAR  15 

The  Auburn  ARA  will  hold  its 
annual  Winterfest  on  March  I5t 
1986,  from  9:00  am  to  5:00  pmp 
at  the  Farm/Home  4H  Center, 
Grant  Ave./Route  5,  Auburn  NY. 
Admission  is  $3.00;  tables  are 
$5.00.  Testing  will  be  available. 
Talk  in  on  147.00.  For  more  in- 
formation, contact  Robert  C. 
Bruno  WA2ITJ,  1  Birch  Lanef 
Auburn  NY  13021. 


MIDLAND  TX 
MAR  15-16 

The  Midland  ARC  will  hold  its 
annual  St.  Patrick's  Swapfest  on 
March  15-16,  1986,  from  10:00 
am  lo  5:00  pm  on  Saturday  and 
from  8:00  am  to  2:30  pm  on  Sun- 
day, at  the  Midland  County  Exhibit 
Building,  east  of  Midland  TX  on 
the  north  side  of  Highway  80,  Ad- 
mission is  $5.00  in  advance, 
$6.00  at  the  door.  For  more  infor- 
mation, contact  the  Midland  ARCf 
PO  Box  4401 ,  Midland  TX  79704. 

JEFFERSON  Wl 
MAR  16 

The  Tri-County  ARC 
(W9MBQ)  will  hold  its  annual 
hamfest  on  Sunday,  March  16, 
1966,  from  8:00  am  to  3:00  pm, 
at  the  Jefferson  County  Fair- 
grounds, Jefferson  Wl.  Tickets 
are  $2.50  in  advance  and  $3.00 
at  the  door.  Tables  are  $3,00  in 
advance  and  $4.00  at  the  door. 
Exams  will  be  given.  Talk-in  on 
144,89/145.49  and  146.52.  For 
tickets  or  more  information, 
send  an  SASE  to  Bob  Barker 
K9RIJ,  724  Burdick,  Milton  Wl 
53563. 

VALHALLA  NY 

MAR  16 

The  Westchester  Emergency 
Communications  Association 
will  hold  its  second  annual 
hamfest  and  electronics  fair, 
WECAFEST  86,  on  Sunday, 
March  16,  1986,  in  the  cafeteria 
of  the  Westchester  Community 
College  Student  Center,  Val- 
halla NY.  Admission  is  $2,00 
(under  16  free).  Exams  will  be 
given.  For  more  information, 
write  WECAFEST  86,  PO  Box 
348,  Millwood  NY  10546. 

MAUMEE  OH 
MARIS 

The  Toledo  Mobile  Radio  Asso- 
ciation, Inc.,  presents  its  31  si  an- 
nual Ham  Fest  and  Computer 
Show  to  be  held  on  Sunday, 
March  16.  1986,  at  the  Lucas 
County  Recreation  Center  on  Key 
St.,  Maumee  OH  Hours  will  be 
from  8  am  to  5  pm.  Free  parking 
Tickets  are  $2.50  in  advance; 
$3.00  at  the  door,  Tables  will  be 
available  and  displays  are  limited 
lo  electronic,  amateur,  and  com- 
puter equipment.  FCC  exarrrina- 
tions;  Technician  through  Extra 
by  appointment  only.  To  apply, 
send  a  completed  form  610,  a 
copy  of  your  present  license,  a 
check  for  $4.25  made  out  to  the 
ARRL/VEC,  and  an  SASE  to 
Elmer  Zieroff  KU6B,  2614  106th 
Street,  Toledo  OH  4361 1 .  Cutoff 
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date  for  applications  is  February 
1 6.  Women  "s  activities  begin  at  1 1 
am.  Tallin  frequencies:  147.87/ 
.27.  The  TMRA  repeaters  are  on 
147.87/.27,  447.850/442.850,  and 
224.140/222.540.  There  will  be 
refreshments.  For  further  infor* 
mation,  contact  Joseph  Ny stray 
W8LNV,  3950  Drummond  Road. 
Toledo  OH  43613,  (419)-472- 
7935. 

CHELSEA  MA 
MAR  16 

Chelsea  Civil  Defense  will 

sponsor  amateur-radio  evening 
classes  at  Chelsea  High  School 
starting  March  18  for  those  inter- 
ested in  obtaining  a  Novice  or  ba- 
sic level  ham  license,  or  Techni- 
cian/General license,  A  minimal 
cost  will  be  charged  for  material 
only.  The  classes  will  be  open  to 
all  in  the  local  area  who  have  an 
interest  in  becoming  a  ham.  For 
more  information  write:  Frank  Ma- 
succi,  136  Grove  St.,  Chelsea  MA 
021 50,  Include  your  phone  #, 

BLACKS  BURG  VA 
MAR  19-21 

A  workshop  entitled  Personal 
Computer  interfacing  for  Scientif* 
ic  Automation  will  be  held  on 
March  19-21,  1986,  in  Blacks- 
burg  VAf  The  cost  is  $495.  For 
more  information,  contact  Dr.  Lin- 
da Leffet,  CEC.  Virginia  Tech, 
Blacksburg  VA  24061;  (703J-&61- 
4848. 

SEATTLE  WA 
MAR  20 

Volunteers  from  several  local 
ARCs  will  operate  KD7WS  from 
the  9th  annual  Northwest  Science 
Fiction  Convention  (NORWES* 
CON)  in  Seattle  from  18002  to 
0200Z  For  four  days  starting 
March  20.  Demonstrations  and 
speakers  to  introduce  young  peo- 
ple to  ham  radio  are  also  planned. 
Frequencies:  phone — bottom  25 
kHz  of  General  phone  bands; 
CW— bottom  30  kHz  of  General 
CW  and  Novice  bands;  RTTY — 
7.085,  14.090f  21.090;  VHF  via 
146.96  repeater.  Certificate  for 
QSL  and  SASE  via  John  V. 
Hedtke  KD7WS,  8729  Palatine  N., 
Seattle  WA  981 03. 

MARSHALL  Ml 

MAR  22 

The  Southern  Michigan  ARS 
and  the  Marshall  High  Photo- 
Electronics  Club  will  sponsor 
the  Michigan  Crossroads  Ham- 
fest  on  Saturday;  March  22, 
1986,  from  8:00  am  to  3:00  pm, 
at  Marshall  High  School,  Mar* 
shall  ML  Admission  is  $1.50  in 


advance  and  $2.00  at  the  door. 
Tables  are  $*50/ft  Exams  will  be 
given.  Talk-in  on  146.52  and 
146.07/.67.  For  more  informa- 
tion or  reservations,  write 
SMARSt  PO  Box  934,  Battle 
Creek  Ml  49016,  or  call  Wes 
Chaney  N8BDM  at  (616J-979- 
3433. 

UPPER  SADDLE  RIVER  NJ 
MAR  22 

The  Chestnut  Ridge  Radio  Club 
will  hold  the  9th  annual  Ham  Ra- 
dio Flea  Market  on  Saturday, 
March  22,  1986.  at  the  education 
building  of  the  Saddle  River  Re* 
formed  Church,  East  Saddle  Riv- 
er Road  and  Weiss  Road,  Upper 
Saddle  River  NJ.  Tables  are 
$10.00  for  the  first,  $5.00  each  ad- 
ditional table.  Tailgating:  $5.00. 
Refreshments.  For  further  infor- 
mation, contact  Jack  Meagher 
W2EHD.  27  Fourth  St.,  Closter  NJ 
07624.(201)-768-8360. 

MACON  GA 
MAR  22 

The  Macon  County  Amateur 
Radio  Club  W4BKM  will  operate  a 
special-event  station  live  from  the 
Cherry  Blossom  Festival  in  Macon 
GA.  March  22.  1986,  from  10  am 
to  5  pm  EST,  Frequencies  will  be 
phone,  14.237  and  CW+  7.137. 
For  a  Cherry  Blossom  Certificate, 
please  send  a  large  SASE  to 
Mona  Wrtherington  N4MPR,  2898 
Williamson  Drive,  Lizella  GA 
31052. 

ELIZABETHTOWN  KY 
MAR  22 

The  Lincoln  Trail  Amateur  Ra- 
dio Club  will  sponsor  the  1986 
Elizabethtown  Hamfest  on  March 
22r  1 986T  at  the  Prichard  Commu- 
nity Center  in  Elizabethtown  KY. 
Talk-in  on  146-38/.98,  For  more 
information,  contact  Hubert  Hens- 
ley  W04GDA,  PO  Box  387,  Vine 
Grove  KY  401 75,  or  call  (502)^877- 
2234. 

HERMITAGE  PA 
MAR  22 

The  Mercer  County  Amateur 
Radio  Club  welcomes  amateurs 
to  socialize  and  exchange  views 
at  its  +fHow  To"  seminar  on  March 
22  from  9  am  to  4:30  pm  at  the 
Hermitage  Middle  School,  oppo- 
site Shenango  Valley  Mall  on  Rt 
18  in  Hermitage  PA,  Topics  will  be 
presented  on  development  of 
ham-shack  skills.  License  exami- 
nations (Novice  through  Extra 
class)  will  be  given.  Examinees 
and  those  under  1 8  wilt  be  admit- 
ted free;  all  others  $2.  Talk-in  on 
147.75/.  15,  SASE  to  MCARC,  Box 
996 ,  Sharon  PA  1 6146  for  details, 


EGG  HARBOR  CITY  NJ 
MAR  22 

Shore  Points  ARC  invites  every- 
one to  Springfest  '86,  Saturday, 
March  22,  from  9  am  to  2  pm  at  the 
Atfantic  County  4-H  Center,  Egg 
Harbor  City  NJ  (15  mites  west  of 
Atlantic  City). Limited  ac  in  indoor 
space.  Sellers  $5  per  space  (bring 
your  own  table);  buyers  $2.50  ad* 
vance,  $3  day  of  hamfest.  Talk-in 
on  146.985  and  .52.  For  more  in- 
formation, write:  SPARC,  PO  Box 
1 42T  Absecon  NJ  08201 . 

COLUMBUS  GA 
MAR  22-23 

The  Columbus  GA  ARC  will 

sponsor  a  Hamfest  Saturday  on 
March  22  from  9  am  to  5  pm  and 
Sunday  from  9  am  to  3:30  pm  at 
the  Columbus  Municipal  Auditori- 
um. Indoor  tables  are  $6.50  per 
day.  Contact  Joe  Mills  at  (404)- 
667-3050  or  write  CARC,  PO  Box 
6336,  Columbus  GA  31906  for 
table  rentals.  FCC  exams  will  be 
given  Saturday  at  9  am  at  the 
Colonial  Inn.  Talk-in  is  on  146.01/ 
.61 .  For  more  information  call  Billy 
Bedgood  at  (404>-323-5579  or  Bill 
Haycock  at  {404J-327-7345,  or 
wrfte  CARC. 

MADISON  OH 
MAR  23 

The  Lake  County  ARA  will 
sponsor  the  eighth  annual  Lake 
County  Hamfest/Computerfest 
on  March  23, 1986,  beginning  at 
8:00  am,  at  Madison  High 
School;  Burns  Road  at  Middle 
Ridge  RoadT  Madison  OH.  Ad- 
mission is  $3.00  in  advance  and 
$4.00  at  the  door.  6-foot  tables 
are  $5.00:  3-foot  tables  are 
S6.50.  Exams  will  be  given.  Talk- 
in  on  147..81/.21.  For  more  infor* 
mation,  send  an  SASE  to 
LCARA  Hamfest,  5261  Har- 
many  Lane,  Willoughby  OH 
44094,  or  call  (216}-953-97844 

GRAYSLAKE  IL 
MAR  23 

The  Libertyvtlle  and  Munde- 
leln  ARS  will  sponsor  LAMARS- 
FEST  86  on  Sunday  March  23, 
1986,  from  8:00  am  to  2:00  pm, 
at  the  Lake  County  Fair- 
grounds, Gray  slake  IL  Admis- 
sion is  $2.00  in  advance  and 
$3.00  at  the  door.  Tables  are 
$5.00  each.  Talk-in  on  147.63/.03 
and  146.52,  For  information  or 
reservations,  write  Marc 
Abramson,  PO  Box  633Df 
Wheeling  I L  60090. 

TRENTON  NJ 
MAR  23 

The  Delaware  Valley  Radio 


Association  will  hold  its  14th 
annual  amateur-radio  and  com- 
puter flea  market  on  Sunday 
March  23, 1986,  from  8:00  am  to 
2:00  pm,  at  the  New  Jersey  Na* 
tional  Guard  112th  Field  Artil- 
lery Armory,  Eggerts  Crossing 
Road,  Lawrence  Township, 
Trenton  NJ.  Admission  is  $3.00 
in  advance  and  $4.00  at  the 
door.  Flea-market  spaces  are 
$5.00  ($7.00  for  wall  spaces). 
Sellers  must  provide  tabJes. 
Talk-in  on  146.07/.67,  For  ad- 
vance registration  or  more  in- 
formation, send  an  SASE  to 
KB2ZY,  Box  441  Bs  RD  01,  Stock- 
ton NJ  08559. 

TIMONIUM  MD 
APRS 

The  Baltimore  Amateur  Radio 
Club  will  present  the  1986  Greater 
Baltimore  Hamboree  and  Com- 
puierfest  on  April  6  at  the  Mary- 
land State  Fairgrounds  Exhibition 
Complex  at  Timonium  MD.  Gates 
open  at  6  am.  The  fairgrounds  are 
located  east  of  I -83  exit  17f  three 
miles  north  of  1^695,  just  north  of 
Baltimore  Admission  \s  $4,  chil- 
dren under  12  free.  For  further  in- 
formation, contact:  G  B  H  &  C,  PO 
Box  95,  Timonium  MD  21093- 
0095,  or  call  {301  )-561  -1282.  For 
a  recorded  announcement,  dial: 
(301)-HAM-TALK. 

MADISON  Wl 
APR  6 

The  Madison  Area  Repeater 
Association  will  hold  its  14th  an- 
nual Madison  Swapfest  on  Sun- 
day. April  6,  at  the  Dane  County 
Exposition  Center  Forum  Building 
in  Madison  Wl.  Doors  will  open  at 
7:30  am  for  flea-market  sellers 
and  at  8  am  for  the  public.  Admis- 
sion is  $2.50  in  advance  and  $3  at 
the  door.  Flea-market  tables  are 
$5  in  advance  and  $6  at  the  door. 
Talk-in  will  be  on  the  M.A.R.A. 
repeater,  WB9AER/R,  146.16/ 
.76.  For  more  information,  write: 
MAR.A.,  PO  Box  3403,  Madison 
W!  53704,  or  call  (608)-222^4744, 
day  or  night. 

OLD  BRIDGE  NJ 
APR  6 

The  Old  Bridge  Amateur  Radio 
Association  wilJ  hold  an  indoor/ 
outdoor  Electronics  Flea  Market, 
April  6,  at  the  Knights  of  Colum- 
bus Hall  in  Old  Bridge.  The  hall  is 
located  on  Pine  Street  off  Rt.  18  in 
Old  Bridge.  Talk-in  frequencies 
are  147.120  +  600  and  146.520. 
Admission  will  be  charged  and  a 
door  prize  will  be  awarded.  Sellers 
may  register  by  marl.  Send  SASE 
for  details  to  Bob  Navin,  106 
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Madison  Ave.,  Old  Bridge  NJ 
08857. 


GROSSE  POINTEPVH 
APR  6 

The  South  Eastern  Michigan 
Amateur  Radio  Association  (SE- 
MARA)  will  hold  its  26th  annuel 
Hamfest  Swap  and  Shop  at  the 
Grosse  Pointe  North  High  School, 
707  Vernier  Road,  Grosse  Pointe 
Woods  Ml,  from  8:00  am  to  3:00 
pm.  The  Hamfest  will  feature  an 
ARRL  forum,  DX  forum,  and  a 
RTTY  forum.  Advance  tickets 
$1.00,  at  the  door,  $3,00,  Ad- 
vance tables  $8.00,  at  the  door, 
$1000.  Talk-in  on  147.75/.  15  and 
146.52.  For  more  information, 
write  to  SEMARA  Hamfest,  PO 
Box  646.  St.  Clair  Shores  Ml 
48080,  or  phone  Fred  Lewis 
NK8M  a!  (313^881-0187. 


ter,  Dayton,  Ohio,  There  is  no  ad- 
mission charge. 


SULLIVAN  IL 
APR  20 

The  Moultrie  Amateur  Radio 
Klub  {MARK}  hamfest,  formerly 
held  at  Sullivan  IL,  will  be  held 
Sunday,  April  20.  from  8  am  to  3 
pm  at  the  Coles  Counly  Airport, 
located  between  Mattoon  and 
Charles  IL  on  Rt.  16.  The  hamfest 
will  be  in  a  large,  heated  hangar. 
Admission  is  $2  advance,  $3  at 
door  No  extra  charge  for  ven- 
dors, but  bring  tables.  Talk-in  on 
146655/146.055  or  146.52.  Fur- 
ther information,  write  MARK,  PO 
Box  79,  Sullivan  IL  61951,  or  call 
Vernon  Jack  K9SWY  at  (217^728- 
7596. 

DAYTON  OH 
APR  25 

The  Miami  Valley  FM  Associa- 
tion will  sponsor  the  17th  annual 
B'A'S'H,  on  Friday  night  of  the 
Hamvention,  April  25,  at  7  pm  in 
the  Conference  Center  at  the 
Hara  Arena  and  Exhibition  Cen- 


DAYTON  OH 
APR  25-27 

The  Dayton  Amateur  Radio  As- 
sociation, Inc.,  wilt  sponsor  the 
Dayton  Hamvention  on  April  25- 
27,  1986,  at  the  Hara  Arena  and 
Exhibition  Center,  Dayton  OH, 
Admission,  valid  for  a$l  three  daysT 
is  $8,00  in  advance,  $10.00  at  the 
door.  Banquet  tickets:  $14.00  in 
advance,  $16,00  at  the  door  if 
available.  Ladies  luncheon, 
$6.75.  Advance  sale  deadlines: 
April  5  (Canada)  and  April  12 
(USA).  Roy  Neal  K6DUE  will  be 
the  banquet  speaker. 

Giant  Flea  Market:  noon  Friday 
through  Sunday.  Ail  spaces  sofd 
out. 

Technical  forums  on:  personal 
computer,  packet  radio,  ARRL, 
AMSAT,  antennas,  RTTY,  SSTV/ 
ATV,  FCC,  electrical  safety,  and 
other  topics,  CW  Awards— try  to 
break  the  72,5-wpm  worfd  record! 

License  exams:  Novice  through 
Extra,  by  reservation  only.  Send 
before  March  29:  completed  form 
610,  a  copy  of  your  present  li- 
cense, and  check  or  money  order 
for  $4  25  payable  to  ARRUVEC. 
to:  License  Exam,  Attn,  Tom 
Holmes.  8630  Windbiuff  PL.  Day- 
ton OH  45459. 

Send  nominations  for  "Radio 
Amateur  of  the  Year,"  "Special 
Achievement/'  and/or  "Technical 
Achievement"  Awards,  to  Awards 
Chairman,  Box  44,  Dayton  OH 
4540 1T  before  April  1. 

For  further  information,  see 
HAMVENTION  ad  on  page  15. 


FITCHBURG  MA 
APR  26 

The  Montachuseli  Amateur  Ra- 
dio Association  will  hold  Flea  Mar- 
ket  Saturday.    April    26   at    the 


Knights  of  Columbus  Hall  on  Elec- 
tric Avenue,  Fitchburg  MA.  Doors 
open  at  8  am  for  sellers  and  9:30 
am  to  3  pm  for  buyers.  Talk-in  on 
144.85/145.45  and  146.52,  Ad- 
mission is  $1 ;  tables  $8  each.  For 
table  reservations  send  check 
payable  to  M.A.R.A.,  c/o  James 
Beauregard,  7  Mountain  Ave,. 
Fitchburg  MA  01 420. 


CEDARBURG  Wl 
MAYS 

The  Ozaukee  Radio  Club,  inc., 
will  sponsor  its  8th  annual  Cedar- 
burg  Swapfest  on  Saturday,  May 
3,  from  8  am  to  1  pm  at  the  Circle  B 
Recreation  Center,  Highway  60 
and  County  I,  in  Cedarburg  Wl  (20 
miles  north  of  Milwaukee),  Admis- 
sion is  $2  in  advance,  $3  at  the 
door.  Four-foot  tables  are  $3 
each.  Sellers  will  be  admitted  at  7 
am  for  setup.  For  more  informa- 
tion, send  a  business  size  SASE 
to  1986  ORG  SWAPFEST,  101  E. 
Clay  St,  Saukville  Wl  53080, 


GRAND  JUNCTION  CO 
MAY  10 

The  Grand  Mesa  Repeater  So- 
ciety will  hold  the  Seventh  Annual 
Western   Slope  Amateur  Radio 

and  Computer  Swapfest  on  Satur- 
day, May  TO,  1986,  from  9:00  am 
to  4:00  pm  at  the  National  Guard 
Armory,  482-28  Road,  Grand 
Junction  CO.  Admission  is  free 
and  swap  tables  are  $5.00  each. 
Features  will  include  an  indoor 
swapfest.  amateur  radio  exams,  a 
packet  radio  demonstration,  an 
auction,  and  refreshments.  Talk- 
in  on  146  82  and  449.20.  To  re- 
serve a  swap  table  and  for  further 
information,  send  an  SASE  to  Lar- 
ry S,  Brooks  WB0ECV,  3185 
Bunting  Ave.,  Grand  Junction  CO 
81 504,  or  call  (303H34-5603. 


b    COAXIAL 

BELDEM  9913  3800/500  It  .39/11.  cul 

Uo  spool,  sawos  shipping  charges 
AMPHENQL  Connectors  A  Adaptors 

UG-21D  Mlype  Male  cabJe  end      3.00 

'  'UG-31D  N-iype  Male  cable  end       4  50 

PL-259  UHF  Plug  silver  plate  125 

UG-14G/U  N  plug  to  UHF  jack  7  50 

UG-B3SU  N  |ack  to  UHF  plug  8  50 

UG-29A  N-lype  barrel  conn  4.75 

■  "Special  lit  lor  8ELDEN  9913  cable 
LT.S  Geological  Survey  Maps — 
Complete  N  J  Intfe*  in  slock  +  plus  t 
COMPLETE  STOCK.  SAME  DAY  SHIPPING 
J 10-4  Route  10,  E.  Hanover   H.J   07936.  20 T/M 7-6424 
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HARTWELL  GA 
MAY  1 7-1 S 

The  Lake  Ha  dwell  Hamfest, 
May  17-19.  sponsored  by  Toccoa 
(Hartwell  GA  and  Anderson  SC) 
ARC,  will  be  held  at  the  Hartweil 
Group  Camp,  Hwy  29,  20  miles 
west  of  Anderson  SC  and  3  miles 
east  of  Hartwell  GA.  Campground 
opens  by  6  pm,  May  16.  Talk-in  on 
146,295  +  600,  146.19/.79, 
147.93/ .33.  Free  flea  market 
space.  Tickets  and  information 
available  from  M,  A.  Counsell 
W1BNS.  215  Nottingham  Way, 
Anderson  SC  29621;  (803)-261- 
7018. 

HB9  DXPEDTION 
MAY  22-^JUN  2 

The  Wiesbaden  Amateur  Radio 
Club,  WiesARC,  an  ARRL  affiliat- 
ed club  from  West  Germany,  will 
be  found  on  Ihe  air  again  from 
Liechtenstein  during  the  club's 
eleventh  annual  expedition  from 
May  22  through  June  2, 1986,  The 
club  will  be  operating  the  HBO/ 
DA1WA  callsign  on  all  bands  us- 
ing both  CW  and  SSB.  Each  con- 
lact  with  DA1WA  counts  heaviiy 
toward  the  club's  Urkunde  (aw- 
ard) Certificate.  Urkunde  informa- 
tion may  be  obtained  from  the 
OSL  managers.  US  and  Canadian 
stations  QSL  (with  22-cent  SASE) 
via  regular  US  mail  (22  cents)  to 
Steve  Hutchins  KN6G/DA2HS. 
Box  4205,  APO  NY  09633-5374. 
All  others  QSL  wrth  IRC  via  Hugo 
Jakobljevich,  Im  Weinberg  10,  l> 
6200  Wiesbaden-Auringen,  West 
Germany. 

CAMBRIDGE  MA 
JUN  16-20 

The  Massachusetts  institute  of 
Technology  is  again  offering  a 
program  of  applied  imaging, 
"Techniques  in  High-Speed  Pho- 
tography and  Videography."  The 
special  summer  program  will  be 
held  from  June  16  to  20.  This 
photoinstru mentation  program  of 
complimentary  lectures  and  tabo- 
ratory  experiences  is  under  the  di- 
rection of  C.  E,  Miller  and  Dr. 
Harold  E>  Edgerton.  It  includes 
two  full  days  tn  the  MIT  Strobo- 
scopic  Light  Lab.  For  further  de- 
tails, contact:  Director  of  the 
Summer  Session,  E19-356,  Mas- 
sachusetts Institute  of  Technolo- 
gy, Cambridge  MA  02139. 
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FIRST  WITH  US, 

THEN  THE  WORLD! 

Better  communications  start  with  your  subscription 


to 
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■  Start  my  no-risk  subscription  today  and  send  me  12  issues 
♦  of  73  for  $19.97.  I'll  save  33%  off  the  newsstand  price! 


□  CHECK/MO  □  Bill  Me     (picnic  mate  check  payable  to  73) 
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Address 
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.Zip 
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Foreign  airmail,  please  inquire-  Please  allow  6-#  weeks  for  delivery. 
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PO  Box  931,  Farmingdalts,  NY  11737 


ETTERS 


AT  YOUR  SERVICE 


In  general,  I  have  been  very 
pleased  with  the  improvements  in 
73  for  Radio  Amateurs,  and  I  have 
continued  my  subscription.  The 
technical  content  of  your  articles 
has  improved.  QRX  is  a  good  sec- 
tion, I  like  the  format  and  the  cov- 
ers. The  breadth  of  the  material 
is  excellent,  from  editorials  to  ad* 
vertising. 

However,  you  seem  to  have  for- 
gotten that  the  average  age  of  am- 
ateur radio  operators  is  about  46 
years.  Why  have  you  forced  those 
of  us  who  wear  bifocals  to  get  out 
the  magnifying  glass? 

I  am  not  a  printing  expert ;  I  don't 
know  how  many '  "points"  the  type 
is,  but  it  is  too  small  for  lots  of  us 
out  there. 

Keep  up  the  good  work  with  73! 

Staff  Stafford  NJ8F 

Delaware  OH 

Don't  anybody,  not  etw,  oops — Don't 

anybody,  not  ever,  say  that  this 
magazine  is  not  responsive  to  its 
readers— KA1MPM. 


MONEY  OR  LICENSE 


] 


I  am  pleased  to  have  this  oppor- 
tunity to  respond  to  Perry  Don- 
ham's  "What?"  editorial  in  your 
January  issue. 

I  am  among  those  who  agree 
with  Perry's  hard-line  stand  on  the 
issue  of  ham-band  commercial- 
ism. The  editorial  correctly  made 
this  point:  Most  of  us  do  not  inten- 
tionally use  the  ham  bands  for 
commercial  gain. 

Last  week  I  heard  a  K1  refuse  to 
accept  a  formal  piece  of  traffic  on 


one  of  the  local  nets  because  it 
had  a  commercial  nature.  The  W2 
holding  the  message  commented, 
"I  thought  that  it  would  be  OK. 
since  it  made  it  this  far."  Wrong. 

It's  your  license,  your  station, 
your  decision, 

Donhamrs  self-imposed  stand- 
ard is  simple  and  safe.  That  is,  ask 
yourself  whether  "the  action 
could  eventually  result  in  money 
exchanging  hands.'1 

I  keep  a  dime  tucked  away  in- 
side my  wallet  next  to  my  ham 
license.  That  reminds  me  that 
sometimes  t  need  to  decide  which 
one  to  use. 

Regards,  and  73, 

Dave  Bushong  KZ10 
Nashua  NH 

ONE  MORE  CHOICE 


I  have  come  up  with  what  I 
believe  to  be  a  more  fair  and  equi- 
table system  for  licensing  ama- 
teurs. It  may  sound  like  a  rehash- 
ing of  the  no-code  license,  but 
there  is  an  important  difference. 

In  my  system,  there  would  be  a 
basic  amateur  license  with  etther 
no  operating  privileges  or  just  50 
kHz  on  the  50-  anchor  220  MHz 
bands  with  full  code  and  phone 
privileges.  This  would  give  the 
newcomer  a  taste  of  what  can  be 
done  as  an  amateur.  Then  higher 
licenses  would  be  by  endorse- 
ments by  passing  the  appropriate 
examination  elements. 

For  example,  passage  of  exam 
elements  1A,  18*  and  1C  would 
give  only  code  privileges  on  the 
respective  Novice,  General  and 
Advanced  code  subbands.  Pas- 
sage of  exam  elements  3,  4A.  and 
4B  would  give  phone  privileges  on 


the  respective  Technician,  Gener- 
al and  Advanced  phone  bands. 
The  requirements  for  the  basic 
amateur  license  would  be  ele- 
ment 2  and  a  100%  reproduction 
of  the  Morse  code^  matching  the 
representations  with  the  appropri- 
ate character.  (Most  amateurs 
who  operate  only  phone  cannot 
copy  the  code  at  their  license  level 
anyway.) 

This  way,  they  would  at  least 
know  it.  And  this  would  allow  peo- 
ple who  cannot  copy  code  due  to 
some  handicap,  the  chance  for  a 
license.  Then*  to  keep  the  Extra 
bands  sacred,  you  would  have  to 
have  endorsements  for  both  4B 
and  1C  !o  have  privileges  there. 

I  hope  that  you  will  publish  this 
so  that  the  amateur  community 
will  have  one  more  alternative  to 
choose  from . 

Steve  Sulze  WDiGlY 
C  restwood  MO 


help  hobby  e^ow 

I've  been  reading  some  nega- 
tive comments  about  the  pro- 
posals before  the  FCC  to  en- 
hance Novice  privileges.  Both  the 
ARRL'S  RM-5038  and  my  own 
RM-5022  through  RM-5025  re- 
quest small  band  segments,  re- 
stricted power,  and  the  inclusion 
of  digital  modes.  We  never  intend- 
ed to  "give  the  store  away,"  nor 
do  we  expect  the  FCC  to  grant  all 
the  privileges  we  requested.  Our 
common  interest  is  the  growth  of 
our  hobby  in  a  responsible  way. 

I  fail  to  see  what  you  opposers 
fear.  There  will  be  no  loss  of 
"higher  class"  privileges.  Who 
protested  the  access  we  gained  to 
30  meters,  or  12  meters,  or  902 
MHz?  The  Novice  operators  have 
gained  nothing.  The  Technicians 
gained  a  band  but  it  is  not  really  an 
incentive  to  Novices  to  upgrade. 
The  big  incentive  to  Novices 
seems  to  be  2-meter  FM,  and  that 


is  why  my  proposal  did  not  include 
that  band. 

The  ARRUs  proposal  includes 
more  kHz  than  mine  and  is  less 
practical  with  its  inclusion  of  the 
1246-MHz  band,  I  have  seen  my 
proposal  mentioned  in  only  one 
publication  [Worfdradio,  Septem- 
ber 1985)  and  have  received  no 
comments.  My  aim  is  to  offer  non- 
hams  a  Novice  license  that  will 
attract  intelligent  adults  and 
young  people.  We  need  computer 
enthusiasts,  story  tellers,  teach- 
ers, students,  accountants,  labor- 
ers, etc,  Our  record  shows  that  we 
cannot  lure  them  in  any  numbers 
with  our  CW-only  Novice  license. 

Teach  a  Novice  or  an  upgrade 
course  like  I  do  and  you  will  see 
the  work  that  goes  into  each  new 
ham.  You  old-timers  may  forget 
that  ham  radio  and  electronics  are 
a  new  language  to  the  non-ham. 
We  can  help  squash  the  myth  that 
equipment  is  too  expensive  if  we 
offer  new  hams  phone  and  digital 
modes  as  well  as  CW.  The  equip- 
ment will  be  of  more  use  and  will 
seem  a  better  value.  Besides, 
Novices  really  do  earn  a  license. 

If,  after  reading  this,  you  still 
think  enhanced  Novice  privileges 
are  a  bad  idea,  go  read  the  actual 
proposals  and  then  comment  to 
the  FCC. 

Larry  W.  Garens  W05H 

(ex-KC50Q) 

Brady  TX 


/!         I 


MACHT  NIGHTS  NOW! 


I  recently  encountered  a  prob- 
lem which  I  feel  should  be  brought 
to  the  attention  of  the  amateur 
group  for  others  contemplating  a 
vi$rtt  or  residence  in  Italy. 

We  moved  to  Italy  from  Niagara 
Fails  in  December  of  1984.  In  Jan- 
uary of  1985, 1  submitted  the  nec- 
essary paperwork  for  an  Italian 
license. 

Sometime  later,  I  received  a 
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temporary  license  and  more  pa- 
perwork,  along  with  a  request  for 
two  "certified  photos"  plus  twenty 
US  dollars,  cash  only.  Again, 
much  later,  t  received  the  photos 
back  because  they  were  written 
on, 

"How  else  can  you  certify 
them?"  asked  the  US  certifying 
official? 

Straightened  that  out  suppos- 
edly, and  later  received  another 
temporary  license  application. 

Here  it  is,  December  of  1905, 
and  two  weeks  ago  received  an- 
other very  official-looking  piece  of 
paper  that  turns  out  to  be  another 
temporary  permit  along  with  a  let- 
ter to  the  effect,  "congratulations, 
now  you  can  begin  the  application 
process  for  obtaining  a  perma- 
nent Italian  licenser* 

Macht  nichts  now!  We  moved 
back  to  Germany  where,  thank 
goodness,  the  amateur  licensing 
system  is  much  more  efficient — it 
took  me  about  30  minutes  to  get 
my  license  versus  the  eleven- 
months-and-stilMn-process  in  Ita- 
ly, I  think  that  after  they  received 
the  US  cash,  that  was  the  prime 
concern.  You  were  then  relegated 
to  the  Italian  paper  milt, 

1  would  strongly  advise  any  po- 
tential radio-amateur  visitors  to 
Italy  to  thoroughly  investigate  the 


procedures  before  attempting  re- 
ciprocal licensing!  To  me  it  was 
very  disappointing. 
Jerry  S.  Richter  KI1 WY/DA2RI 
Munich,  West  Germany 


WEIRDNESS  REVISITED 

Great  editorial  in  the  January 
issue*  May  I  add  some  thoughts  of 
my  own? 

1  guess  this  could  be  construed 
as  picking  on  the  simplex  auto- 
patch  boys  (again),  but  I  wonder- 
just  wonder,  mind  you— about  the 
propriety  ot  the  brethren  setting 
up  a  simpatch  system  and  then 
charging  individual  members  ot 
the  group  for  the  privilege  of  us- 
ing it. 

You  see,  if  I  pay  dues  to  a  re- 
peater to  keep  it  up,  I  am  buying 
the  right  to  keep  the  system  going, 
and  that  includes  the  right  to  use 
the  repeater,  plus  its  auiopatch, 
its  electronic  bulletin  board,  or  its 
remote  bases — or  alt  of  the  above. 

The  problem  with  a  paid  sim- 
patch group  is  that  all  you  are  pay- 
ing for  is  the  simpatch  function, 
which  smacks  a  lot  of  competition 
with  the  local  cellular  system — es- 
pecially if  tt  is  abused,  which  I  still 
think  it  is  in  all  too  many  instances. 
Maybe  I'm  wrong.  Maybe  a  sim- 


patch can  offer  other  things  as 
well,  but  I  haven't  seen  that  sort  of 
thing  actually  put  into  practice. 

Now,  mind  you+ 1  have  no  seri- 
ous problem  with  repeater  auto- 
patches.  I've  turned  in  a  couple  of 
DWIs  using  ours,  in  the  last  year, 
and  that  is  enough  to  convince  me 
that  autopatches  are  in  the  public 
interest,  when  all  is  said  and  done. 
I  just  believe  that  the  rise  of  sim- 
patches  may  be  the  beginning  of 
the  end  for  amateur  interconnects 
to  the  telephone  system  in  any 
form.  And  that's  not  just  me  talk- 
ing. 

Re  the  QRX  item  "Weirdness,1 ' 
we  have  some  retractions  to 
make.  Suffice  it  to  say  that  the 
intent  of  the  CTIA  with  regard  to 
S-1667/R-3378  has  been  terribly 
misrepresented  in  the  amateur 
media,  much  to  our  embarrass- 
ment, I'm  afraid,  I  feel  that,  as  a 
group,  we  really  blew  it  with  this 
one.  and  our  credibility  has  suf- 
fered as  a  result.  See  the  Decem- 
ber 220  NOTES  for  details. 

That  is  not  to  mean  that  S-1667. 
et  at,  should  be  ignored.  This  is  a 
prime  example  of  a  horribly  writ- 
ten bill  that  should  be  either 
cleaned  up  or  killed,  the  question 
of  Right-to-Listen  vs.  Rights-of- 
Privacy  totally  aside.  With  this 
question  included,  I  would  strong- 


ly suggest  that  a  technological  so- 
lution to  the  privacy  issue  is  tar 
superior  to  a  political  one,  and 
again.  I  refer  you  to  the  December 
NOTES,  which  should  be  out  in  a 
few  days. 

Art  Reis  K9XI 
New  Lenox  IL 


DON  HAM 'SLAW 


1 


KWlOfs  attack  on  commercial- 
ism in  the  January,  1986  issue  of 
73  is  well  stated.  There  are,  in 
fact,  many  situations  encroaching 
on  the  FCC  rules  on  noncommer- 
cial use  of  Amateur  Radio. 

The  problem  with  DonhanVs 
Law  is  in  the  "could  eventually/1 
How  do  you  allow  for  the  discus- 
sion of  equipment  among  hams? 
Someone  will  be  influenced  to  go 
buy  something  as  a  result.  I  say 
this  is  too  broad  in  scope. 

Then  do  you  say  we  can't  talk 
about  FCC  exams  under  the  VEC 
program  since  there  is  a  fee 
charged  for  registration,  and  that 
is  certainly  ' "money  exchanging 
hands"? 

I  think,  in  general,  hams  exer- 
cise excellent  judgment  in  how 
they  use  the  air. 

Staff  Stafford  N  J8F 
Delaware  OH 
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4  Cotl*  B  50 

MC1330  —  pT>melMo<0»  2/1  00 

BFf>35  tmmtot  i  50 

DVscCaps  QOIuf  ?Q/1G0 

74133.  Prune i Mali  3n  OG 

4  70uf  35  V  l  K*a  at)  3/  \  00 

4?Q*jdt&vki  4MOO 

2N3304  lQ/1  00 

2M3906  10H  OO 

iN9ia  40/100 

1N4148  40M  00 

1M5231BI5  IVZener  Diode*  5/100 

VoHag&RMgumiof^tPriTm*TC*?^iii        7  BO  5 
7ai2.7a?4l7905r7&12-MinQrMJTClV3/1  00 
Mich  Insulators  For  TO- 220  Pkg.   .     20/100 
Vollfig*?  P-eq'sj Unmarked  60%  Prima)  May 
Include  PtJSithrfVNeg  &  Adju&l  1  r>/l  00 

7BL0S VoUfltitr fteqfOMI OS.TO-92J  20/ 1  00 
PN2222A  20/1  00 

2N3055  50 

2M5308  20/100 

IS  Cent  I  15J  Per  lC  TTL 

7403  7442  74126 

7404  7450  741  Si 
74 IO                     7474                             74163 

7437  7476  74365 

7438  749S 
?440  74107 
iSCenH  15t  Pet  IC  74LSXX 

MLSQ2  74L-S32  74LS15& 

74LS06  74LS74  74  LSI  74 

74LS10  74LS86  74LS257 

74LS20  74L5153  JAiSTfA 

20  Cent  (.20)  Pa?  IC  CMOS 
400/B,  401 1 B,  4050B,  4Q51B 
MC83c  ,10/100 

OptotsolatoilH  11 G2-6P1N  Din  i4M*c%  40 
2716  Euro m  145 

2r*32F_prom  195 

2764  Eu»]rti  245 

27120  EPPOM  4  95 

256K  0;am  t50ns  Prime  Hktacfei  (Idoal  For 
Mac  UOQt  ade*i  A  E  -pansjon  PrOiectal  4  9& 
3243  WQ  E*4»nder  ICj  W/Spec*  2  §6 

DON  G 1 1  d  1  ui  aplay  Driver  lC-  Specs)  35 
UDN612B  95 

UCN4H6&ChryfT«Q[>vQocK»OSpec»5/l 
LW324{OUAOOPAMP1  3/100 

LWti39  45 

LM38GjUL*22aO»  45 

S55  TimarajlT)  4/100 

NE556 (Dual  T«me*-MOlOf  50 

741  Op  Amp  4v  I  OO 

LM  13TG  (Unmarked  Teaied  Pnmei  50 


,,,.-■„,,.  55 

LM3900  45 

AM/l-M  Radio  IC  1*2204  W/$tJfH:£- Hobby! 

IB/VOO 
IC  Socket! 

B  PIN/ 07        14RN/13  16PIN/.1& 

IBPtN/  1/       20RN/.T9  22P1W21 

24  FtW  22       28  PIN/  24  40  PIN/  39 

7  Segment  D»m*^  3  Common  Catty  1 5 
7Segm*rH£}?*Dtayf  6  ComrrtonAnf*  65 
Tr  STamLEOr*  3/,  00 

Jumbo  Red  LF-fJs-Odfused L#nv  PnmeeT*. 
Ai  l00%P**me-t5«i  JOQ716. 1,DO0/*57  50 
LEO  Mounhng  C'ps-e  Rtngs  I  00 

T**as  >nst/a§94A  KeytroardHrv/DaU  For 
Pvh  Madt  WhamEacfi  Key  DeDre*eed  4  95 
DspSwiic^  12  Pos^lion  2H  00 

Op  SwrtcrrB  Posrttoft,    .  .  4/1  OQ 

Keyboard  Push  Button  Tops  30/ 1  OO 

Audio  Cable  30  Feel/ 1  00 

22 A WG  Wit*  50  F  eeV  i  00 

Z  7  AWG  Wit  o  so  F«ei/ 1  00 

Mini  Lubricator  i&  Lubncanl)  1  00 

Motei  Pifiif?  Pin/Sin  or  1  QQ/%2&QQ{ W.I  K/S6 

MCH56<DUAL  741) ..  4/100 

VLM22T4  (DUAL  AUDIO  POWER  AMP)  -  75 
Rotary  Swifcfi  (5  Portion,  5A  125V)- 3/1  00 
Gl»nt  Alpha  Numeric  Oisplav  i  W3  x  2 
7K5(35  Totalj  Red  LED  Uarna/3pecs-4  9S 
f1  LED  Bar  Graph  Display-  2 -3/4  Reel 
L  E  D ra  l  Sp«:  rly  Rod.  Gf^.  AmfcH  Stjec*  2  69 
Seven  Amp(T)  Tapped  Trertefocme^Can  Be 
vviredFo«^f5V9Vi5v.To^RegShpg  E9S 
Wail  fluo  f ranslonner-24V  525mA  I  SO 
63V     1  ?A  Transiormer  1  20 

T2V  Cer* **  I *t>  Transforms  2$$ 

3A.  2fXrV  Qrl0oa,  Qk  D.SC  [G'i  % 

1N400/  20/100 

m5059  1 200V  1  Ama  15/100 

TN5060UOOV1  flrrna  10/100 

Zene*  DkX3«v20V  1 W  30/1  00 

Zene*  Diode*  1 3V  1 W  Glass  30/100 

2560  0  KC  Crysi  a>  50 

3  579545ColorBut4tCrystaMHC  tfli  50 
i  0  Mhjr  Cyaial  1  95 
6  0  MtuCryMat  195 
TC^5  HlniI  Sinks  [Bern} ,  1Q/1  DO 
TO- 1 8  Hoal  S«n  hs  ( Bern|  1 0/ 1  00 
Super  Sub- Mini  Ceramic  Cepi  (All  IQOV) 
00 1  5gl  ICXJV  (I5r2(i  30/1  OQ 
0O22ul  I0QW  r  I82|i  30/100 
002?ul  IOOV  272i  30/1  OO 
0033ut  1 00V  P32 1  30/ 1  OQ 
OOaSuf  100V 13921  30/ 1  00 
005eul  1 00V|562>  30/1  00 
OOfl2ul  1O0Vf«22)                              30/100 

4  7u4  40Vt.¥tiClRacha4  20/100 
<7ul  ?5V  LytfCfKadsafr  iomog 
'OOOur  1  e5V  r^tst  Loc*  1  00 
3200ur  M)v  Odetf  For  Po**r  Suppi^^  1  00 
S6G0uf  25V  {Co*np  Grade  3-5/3  X 1  r-3/1  00 

W  5OVMon0fc1fec&  10/100 

fl1u150VMonp»mrio  20/100 


ChipCKi*>S«to<4  rt#cn//4  33pn  00 

33uf  1 00V  Cup  Mytv  10/ 1  00 

iMOV  DIODES  atkrtOQ 

Rjis  1  Mm  Linear  Taper  5/100 

Mot  I  on  Defector  BdS  1  fnc  iG-$2)  7/ 1 0  00 
Mor  D*t(IC  On»y-ULN2232A}  3/12-20/  IQ.00 
Protect  Son/  Lid  For  Deled  or  195 

Mimaluru  Speaker  For  Dcloctoi  .65 

Eiienswe  ConsirucUnn  Article  For  Del  51 
TVKnyrjS  }  5/1  00 

Amneier  (D 1  &  AC.  Amporoal 4.95 

Vol  [/OHM    Meier    MVMNT    (CM  K    OHM. 

0-300V) 2  95 

GV  Mi n int LJie  Gear  M olor  50 

RFCnoHee-l  flurt,a  2uh\  12un,22uh-i0/i.0Q_ 

*JP1nFUlCbJ    5ach*t  Cwi  jtlWl  « 

W  Pmi  FUd  cat  Swm(  biwuHoed  W 

t«  Ait  o*  rmt  niijMifc  dm  vi  00 

M4»ed  Connector  Ass  1  10/100 

1  SAMP  50V  Bndo*  (Gl  TOS  Pk&  50 

25AMP2O0V  Bndge  iScMer  Lug  Tern^  150 
ZanmirVR^)4acwTw«ICSMeaalti  Eich 
221-4Z  221-43.  221-45.  211-46,  221 -6a 
221-/9.221-67  221-56,221  104.  221-105 
221   106,  221   140 

2SO900  (Hon*  Output  W/Dwnpef  Diodef-  2  95 
2SC1 1  72BlTosnib-Hwtf  Output  Trans*- 1  95 
iiVineoard4  Bay  Bowiie  UHF  Anienna^i9  SO 
lC  Storage  (Bud  Bo*  fMokj**  30  1C&-1  75 
Pr#ci**on  tl*urfVTum|  Tnm  Pot*  (Copal) 
1 00  OHM,  500  OHM.  1 K,  2K  5K.  1 0K  20K. 
50K,  IDOK-aOOK  5O0K.  1  M-  85  Each-3/S2 
Plhar  PT-1 OV  Hot  Ntt|SJngl*  Tumi  Trlmnwt 
100OHW,  IK,  10K  25K,50K.  1QOK  4/Sl 
Huat  Serwiilrve  Switch/ ISO"  C  10/1  00 

Miji«cJCoiI  Afisi  10/I  00 

Bullets    .    .  3/1.00 

CNp  neaiator  16-Bifl  20/1  00 

r.hin  Rector  f 4 70K1  20/1.00 

CMif>Capl330pr)  2O/1O0 

3*  PIN  RT  ANGLE  HEADER  CONCTR  50 

Mf^90lEHorjrjyGrad&€O%GQodj  10/100 
C  Asi  1 1  MotAry  Grade.  Some  MarfaedKMVS  1 


20Cent(.20)74SCXX 
Series  Special 

■  Octal  interface  Circuit! 

-  Equivalent  To  74LSXX  Senap 

*  Low  Power  ISO-CMOS  Techno<ogy 

*  Short  Propagation  Delay 

•  Improved  Not**  Margins 

•  High  CurrenL  Sink/Sourca  Capabiliry 
7^1  SCi  37  i  Ol 8  Inverted  Decoder  Latched 
74SC13B  1  Ol  8  t nwe  1  tecJ  Decoder 

74SC 1  39- 1  Ol  4  Inverted  Decoder 
74SC23M    Of   S    Non  Inverted    Latchad 
74SC23B  1  Of8NOft'lnvertad 
74SC239-1  Of -1  Non  Inverted 
74SC240-Octal  BuHer ,-L  me  Onver  Inv 
74SC2  41  Octal  B^fTer/Lme  OrivarN  1 
74SC244  OCIBI  Bulfer/Linc  Driwijc  N/l 
T4SC245'Octal  Buj-Transcenner  Non  1 
74SC373  T/ansoarem  Latch  NoA/lnw 


'4SC374  DTypeR^FKKl.  NoArtn* 
*4SCS33  Transparent  Latch  inverted 
74SC534-0  Type  Fk«>Bop  inverted 
74  SC540  Octal  Buttet/Line  Dnver  +nv 
74SC54 1  Odaf  Butier/Line  Driver  >■< 
74SC563  Transparent  Lalch  Inverted 
74SC564  D  Type  Flip- Flop  Inverted 
MSC5 7 3  Transparent  Latr^n  Non/'lnv 
74SC574-D  Type  Fhp-Flop.  NprVlnv 
Dfllfi  Boo*  For  All  Above  a  a 


2  50 


Cypher  IV  Microcontroller  Kit-  $1  29,50 
■4  MHt  H-Bil  Microprocerjaor 
rNAl  lNSe073) 

*  Control  Basic  Intetpreter  On-Chip 

*  Au  to- Start  Operation  At  Power -On 

*  Fast  1 6-BU  Murlipty  And  Divide 

*  RS-232  Supports  CRT  I  Sena)  L«nh 
•24  Bi'D 'factional  VO  Lina*  i8355A» 

*  RAM  **emOfy-2K  E^paridabl*  Td  tfiK 

*  Eprom  Memofy  Expandable  Ta  t^K 

*  emh  tn  £prpm  Prograrnm*' 

*  Pa* r  +C#niroruw  Pnrner  rmettace 

*  OcKtionai  Real-  T^m*  Coc  *  W  Backup 


Pay  TV  Hardwara  t  rut  all  at  ion  Kd  Blow  Out 


IV  TV  l 

iLdw. 


A 1  Low  As  12  95  *  13  SO  Shipping  Per  Unit 

Ait  Kifl*  Contain  5  F  Connectors   sOO  Jo  T*> 

OHM  Balun  300  OHM  Tormina!  Btock  2  Fl 

7S  OHM  Pateh  Cord  2  Fi  30D  OH  M  Twin  lead 

Myton  Cat  1*?  Ties  Anrj  uhf  Antenna 

Modal  M1  24*2.95  includes  All  O' 

fha  Abovu  Pius  25  Feel  Coaxal  Cable  And 

Mounting,  Hardware  For  Indoor  Wan 'Caring 

insiallation 

Modal  *4060-S2.95  [nclytfn  All  Ol 

The  Above  Plus-  25  Feet  Coaxial  Cable  And 

Attractive  Expandable  Pottf-UBoH  For 

fLasy  indoor  installation 

Model  a4&45  S3  95  Induoea  An  Ol 

The  Above  Pius  65  Feet  Coei*al  Cable  And 

*Ji  necessary  u-BoiT  Hardware 


mqofl  705   Digital  Multim»ter 


PC 

AC      >>tl 

AC  C^nanl 
N*4a 


*51 


tnoatraat 


KBpv  *o  nav 

a  IfA  Up  *OA 

0 10  *q  JtiwD 

lpP  la  »nf 

tonwarfl  vonaoa  rnim^ 


95 


UHF-TV  PREAMP 

(As  featured  in  Redig  EleCtfOrtiCS  March/ 
May  articles,  1982) 

This  rnajpen^rve  antenna  mounted  pre 
amp  can  add  more  /nan  ?5  rifcf  at  <jhtn  to 
vtju/  ivirem  tots  ot  sMttstmd  customers 
and  repeat  orders  tor  fnjj  nigh  Qushty  hit. 
whtct*  tnctudes  ail  component  parts.  PC 
80,  C*se  Power  Supplv  and  Balun  ij*  50 
Assembled  Vernon  157  $0 


Iwrnx.  M1CR0MART  accepts  Vtsi  UC  ma  tetepttorc  COUs  Uawum  order  SiQ  00  SNJpwfj— 
U  5  ordrrs  S200  Canada  VC  o«neJ  OMi»es  1150  tartufe  ml  5h*W  r»t  adjusted  where 
apftfubie  NJ  residents  add  0%  Sales  (ul 

■  ICII  KJLIT  #  M  CEITUL  Aft.  WESTFIEU.  1J  ITM  •  |rtl|  IW400I 


V 


\ 


CONNECTORS 

ALL  ARE  1-56   SPACING 


^p? 


"*i wtttttni 

22/W  £ OG£  CONNECTOR 

PC.  styht  $2  00  ♦•cf> 

10  tor  $19  00 

22/4*  EDGE  CONMCCTO* 

ratter  *ug  *i>*        H  50  *Kh 

29  5«  EDGE  CONNECTOR 

PC  «v  «50*«h 

iQror  12  J  00 

36 1 72  EDGE  COWMECTOR 

PC  sty*  *3  M«*th 

4 3  Be  E  DG  E  CONNECTOR 

PC  sry*  (4  SOeecft 

TRANSISTORS 


2*706 
?N?222A 
PN2222A 
2N29D4 

JN290* 
2N2405 

2N3QS5 
PMD  tD*4D 
TIP  121 
T1&125 


4lof  Si  00 
3  for  Si  00 


4  for  SI 

2  i or  S 1 

3tor$l 

3rDf  Si 

SI 


00 
00 
00 

00 

so 


Si  00 
St  00 

T5e 


TRANSFORMERS 


120  yol! 
primaries. 


5  6  wolli 

6  roll*  < 

fi.a  voii 
n  vct 

12  VCT 
12  V.CT 
12  W-CT. 
t2  V.CT 
\S  veils 
24  V.CT 
24  V.CT 
24  V.CT. 
24  V.C  T 
24  V.CT. 
3fi  V.CT 


,r   7S0  mi 
I    lbii  iff! 
,i   €00  m» 


200  mi 
«M  ma 

1  amp 

2  imp 

4  imp 
650  mi 

200  ma, 

1  imp 

2  imp 

3  imp 

4  imi|. 
135  mu 


v.i  on 
Si. IS 

£3  00 
13.00 
1300 

|4  0fl 
'Ml', 
|7  DO 
S3.5D 
S2.S0 
Vili'i 
16.75 
$9  50 
5ii  00 
£300 


WALL 
TRANSFORMERS 


ail  plug  direct 

mto  \20  vac 

ouilet 


4V0C§70me  S2  00 

6  VAC  ©  500  ma  S3  SO 

S  V0C  H  750  m*  iJ  5-0 

S  VDC  ^500  ma  SS  00 

12  S  VAC  @  24$  ma  S3  00 

is  v*C       to  VA  and 

•  5  VAC        1  21  VA  14  50 

24  VAC  6  250  ma  «  oo 

MULTI  VOLTAGE  Q  $00  rxi 
3 . 4 *M , 7 *M  or  12  WDC     j  t  so 

€  Ss  MINI-BOX 


$10©  E, 


2104 
EACH 


protect  bo*  wntfi  cove*  and 


FUSES  C 


3AG  FAGC)  SIZE 

i  */.£AMP 

GMA  SIZE  uSttM 

SAW*1       VSC-3^ 

S  o*  jtt,  ONE  amperage  75C 


aTa-' 


83«oo* 

fl  SLIM  LINE  -r. 


V 

CAT*  AVMOD 


SOUND 
AND  VIDEO  MODULATOR 
FOR  T.I.  COMPUTER 


Tl  euMI  381-1  DesajneOlVirwwtltiTLcam. 
puler*  Can  &e  used  wnfundeo  sources  Bwfun 
A/ljj  SwrUCft  Channel  3  or  4  sefecfior?  switch 
Operate  on  12  voc  Hoc*-up  diagram  *ncfuded 


WERE  510  00 

BaBBaaaaBBBBBB 


SEDUCED  TO  S5.M  EACH 


SPfC/AiS 

1  AMP  SO  VOLT  DIODES 

IN4001  TART.  ANt 
100  lor  S4  50 
1000  for  $30  00 

SOLDER  TAIL  IX. 
SOCKETS 

?4RiH  10  for  %2  SO 

100  tor  122  00 

1000  for  S2QO  00 


SPECIAL  PRICE* 
TRANSISTOR 

r>l*«1»'     foUTOStW 

PN.J56R  TQ92f*Pr* 

100  lor  $8.00 
1000  lor  160  00 
LARGS    . 

WAIL  ABIE 


SUM  LINE 
COOLING  FAN 


G 


Eir,  S*9^XM162iO* 
noiselan  Measures 
3*1  squat  *  i   Oeep 
2lcfm  23  0b  irOQtpm 

SPECIAL  PRICE         S17  50  each 


MICRO-CASSETTE    MECHANISM 

Micro -cassette  tape  transport  lor 
standard  MC50  or  MC45 
rnfCTD-casseStes-  3  VOc  operation 
Contains:  rifive  motor,  bell,  head; 
capstan,    pinch  wheel   and  ether 

Bompor^HE    :  ■  :  X2,i'X5ff 

CAT*  JWCMEC  S3 .00  each    10  for  S27.50 


How* 

^^^  [         SOLID  STATE 

« 10  TURN  l^BUZZER 

MUtTi-TURNPOT  f    H      aj^SMWaal 


SOLID  STATE 
BUZZER 


Star  #5MB-06L 

6vdc 

TTL  competrbat 

Si. 00  each 
tOfdrlftOO 


±  12  Vdc  or  24Vdc  POWER  SUPPLY 


D£lfft0N  ¥O0£L  0012/15-i  7 

Ca#4l  prus  *rvd  romus  12 Vac  open 

frame  poafersuppj?  Can  be  userJ  e» 

24Vdc#l  San»p  INPUT- eiffier 

US  Vfce  or  230  Vac 

FuJiy  rvpitared  convoier  gnte  Si^pry 

7*i4% 


$12.50  each 


10  for  J110  00 


CASSETTE  MIKE 

ftssette  i'iiki-  *nh 

n  m  pi  un  Jrti!  on/of  I  JwiU  h 
SI  50  EACH       1QFORS13.S0 

TWIST-LOCK 
CONNECTOR 


$pm0at$witcncrarr  ffi?CL5M 
5  conduclor  m-line  plug  and  chases 
mountjac^  TV^tal-iock  alyJe 

f2  50/SET 


UNE  CORDS 

TWOWJRE 

e  IS/2  SPT-1  flat     3  tor  1100 
6  t3/2SPT2n3t      2  lor  $1.00 
6  t€/2SJT  round    $1.25  each 

THREE  WIRE 

6  lD'3llaE  SI  50 each 

6   tfl/3  round  S2  00  each 

B  ifi/3  round        $4  00  each 


COMPUTER 

GRADE 
CAPACITORS 


RELAYS 

10  AMP  SOLfD  STATE 


CONTROL    3    32  vdc 
LOAD   140  %•:  10  amp 
SJZt  2b'r"ki   ■ 


£    * 


220  Vac 
COOLING   FAN 

TON  * 
yx*VA3 
MirffenXL 
220  Vac 
4  I  fl'  soua?  e 
metal  irame  lai 

CATS  GF-220    «  50  ea 

QUANTITIES       AVAJLABLE 


2,000  mfd.  200  VDC 

1^    OIA   x5    HIGH 

3,600  mfd.  40  VDC 

TW  DIA  *  3^ 'HIGH 

6,400  mfd.  60  VDC 

IH'  DIA   JC4^4    HIGH 

gjoomfd.SOVDC 

1*1"  OIA  X4Vj'  HIGH 

31,000  mfd.  15  VDC 

T1*'  DfA  x4    HIGH 

?J»00Omfd.15VDC 
2'  DIA.  x  4**"  HIGH 

185,000  mfd  6  VDC 
2'i    DIA.*4V;   HIGH 


Tl  SWITCHING  POWER  SUPPLY  „ 


Compact,  well -regulated  switching  power  suppry 
dengned  lo  power  TeMH  kislruments  computer 
•quiprneni 
INF 


INPUT      t*  -  25  vac  @  T  amp 
OUTPUT    •  t2vGC@350ma 
S  vdc  @  t  2  amp 
-  5  *de  @  £0Q  ma 
SIZE  ■***   a  4^4    -5  i  '"*  high 


S5. 00  each 


I 


13.8  VDC  REGULATED  POWER  SUPPLY 


W/////////M 


These  are  sc*d  siaie  * Uh/  isguiaied  >3  t  ■<dc 
power  supplies  Both  feature  i00~=  sotd  slate 
///j*i>  5      ccKTStruclxin.  (use  pmleaEcn  and  L  E  O  power 
Vl3tl     n-id>cator  U  L  ir5tedL 


'  2  amp  constant  4  amp  surge 
1  amp  constant.  5  amp  surge 


SU  00 each 

$25  00  each 


D.t  CONVERTER 

■ed  to  orovKie  a  stead> 
240ma  rromabatterr 
of3Sto6?5«crt5 
■  1  ■.»  1 
Si  SO  each 


7  CONDUCTOR 
RIBBON  CABLE 


Speclra-stnp  rod  marker  stnp 
2&oa  strwidedwtfft 
SSOOperlOO 


19  SO  EACH       10  FOR  $90  00 

ULTRA-MINIATURE 

5  VDC  RELAY 

FBH2TTNED005M20 
High  senilwily 
COIL.   120orenf 
CONTACTS   tamp 
Mount*  in  14  pin  OXf*  socket 
$1.25aech  10 lor* TO  00 

MINIATURE 

6  VDC  RELAY 

Aromat#H5D-fiV 
Super  Small 

$  P0  T  rplay 

GOld  c  Diba»" 

com  ac(&  fated 

i  amp  @  30  vdc  Hijjhly  santih^n 
TTL  drrect  drive  poiiibia  120  ohm 

CChI 

Operate  from  4  3-6  vdc 
COIL    tSQofima         $1. SO  each 
l*/«*'  Vtt   1  7m      10  tor $13  SO 


13  VDC  RELAY 

CONTACTS:  S.PN.C 

I0arflp@i20vac 

EnwgizDCoil  to 

open  cofM  eel 

COIL   13  vdc  650  ohms 


SPECIAL  PRICE  $100 

4PDT  RELAY 

14  pin  KH  style 

3  amp  coniaeti 

USED  bul  tuUy 

lesied         H.ro  each 

Specify  cox  voltage  oasjred 

F  i  $■&*  P-i  v  <ic  or  120  vac 

LAflGE  QUANTITIES  AVAILABLE 
SOCKETS  FOR  KH  RE  L  AY 

rmmsk 

RECHARGEABLE 

NI-CAD  BATTERIES 


3V2    SPEAKER 

flohrn 
Hnpodonoc 
¥%M  range 
■paakat 
OormaQnet 
4  o^gonai 
mounprig  centers 

$250 each  lOior  $20.00 

SPRING  LEVER 
TERMINALS 

Two  color 
coded 

Iernnnai5  on  a 
Sturdy 2 V   a 

3*  OaheiiTp 

reai  1  or  speaker  endosu/es  or 
power  supplies 
75?  EACH      10  for  $6.00 


DELUXE 
CASSETTE 
MECHANISM 


# 


&: 


ALPlNEai  60235 
Mew  h^qua%  auto  reverie 
dec*.  «nth  pre -amp   Ope-aies 
on  12  14  Vdc    Oes^nedfor 
'sell  touch'  operation  or  I  Til 
lorward  rewmd.  seslt  a*irj 
rspsat  lunct<?ns   Overall 
dimensions    5^  4"  J(  3  9  ir 
X  2  t  2T  includes  spec  she-?! 
and  hook-up  diag'an. 
CAT*  DCMEC       Si 2  t5  each 
2  lor  S2aDQ 


XENON  FLASH  TUBE 


3  -■  lorsgXI'croia   Flash 
t„cv  rJesign^d  lor  usa  ■ 
compact  c-amsTa  flash  units 
ideal  1or  expsnrneniofs. 
CATtt  FLT-7     2  for  51 -0G 


MINIATURE  TOGGLE  SWITCHES 

ALL  ARE  RATED  §  AMPS  @  125  VAC 


^* 


CSeTF 


AAA  SIZE  1  25V  SOOmAH  11  05 
AA  SIZE  \  2W  500rnAH  $1  85 
AA  **tn  vide*  no  52  00 

C  SIZE  I  ■  OmAH  S3  50 
DStZE      ;  »  f200n»AM    S3  50 

UNIVERSAL  CHARGER 


S.RD.T 
(on-on) 

PC   Slyld 

non-ttireaded 
bush'ng 
75c  each 
10  for  J  7,00 

S,RD/r* 

(on-oif-onj 

PC  5tyle 

non- Threaded 
busriirtg 
7S*  each 

1OlorS700 


s.*?d.t; 

(on-on) 

Solder  lug 
terminals 
1100  each 
10  lor  S9. 00  '1 
tOOforSBOOO 

S.RDT 

(on-on) 

PC  lugs 
[hreaded 

(rushing 
S1.00  each 

lororsg.oo 

100  for  $ BO  00 


S.RD.T. 
(on -off -on) 

Spider  lug 
If^rninais 

Si, 00  each 

if]  far  $9.00 
100  lor  $80. 00 

D.RDT. 
(on-on) 

Solder  lug 
lerminaffi 
$2.00  tacti 
10  for  $19.00 
100  lor  $180  0 


charge  4  AA,  C,  0.  or  AAA 
:ads  or  one  9  vett  m  <.'#d  at 
one  time 
$11. 00  per  chareet 


STANDARD  JUMBO 
DIFFUSED  TVh 

RED  10  for  $150 

i00forSl3  00 

GREEN         10  lor  S2. 00 
100  tor  $17.00 

VELLOW        *0  lor  S2.0O 
TOO  for  Si  7  00 

^r     FLASHER  LED 

5  wort  operator 
red  lumbo  T  i  *m. 
v»   J 100  each 

ei-POLAR 
(umpo  T  i  V  %,z  e 
2  to*  $1  70 

LED  HOLDERS 

Two  f>ece  noWer 
fo#  joiTi&i  LEO 
10  for  65* 


D.RST,  LIGHTED 
ROCKER  SWITCH 


W 


B 


104  (or  SS  00 

CLEAR  CLfPLITE 
LED  HOLDER 

Maae  LED  a  lane* 
mrjMcadorC 
4  tor  $100 


t  15  vac  iigJtteo  rocker 
s^ao  mounts  in 
'i   %  ft  note 
Change  <ens  16  amp 

contact 
$1  SO 

MINI-PUSH  BUTTON 

SP5T  rrornen'aff 
normalryopen 

i   -tjsnmg 
Ren  Outran 
3SCeech 
10  for  S3  00 

<^SNAP  ACTION 

Oierryetea  #£-21  ,HO.r>'K 


SWITCH 


mi  aecntoflKS  cqrw 


S  ANGELES    CA  STO^E 
905  S  wermortl  Awe. 
213  360  80OO 

VAN  NUVS,  CA  StOflE 
6228  Sepulvneaa  Hind 
810  397  1806 


MAIL  ORDERS  TO 

PO   BOX  20406 

Los  Angele*   CA  90006 

TWH      5101010t63  ALL  ELECTTRQWC 
EASVLINK  MSX      62807748 


TOLL  FREE  ORDERS  QHW  OMANtmES  LIMITED 

1  600  826  5432  MINIMUM  OBDER  510  00 

(ORDER  ONLY)  USA:  S3  00  SHIPPIMG 
(IN  CALIFORNIA  1  800  25f  eW6)  FOREIGN  ORDERS 
ALASKA,  HAWAII  INCLUDING  SUFFICIENT 

OR  INFORMATION  SHIPPING 

1213)  380  8000  NOCO.0.'  CALIF  RES.  ADO  8^% 


ano  tjttm  w  energy  c*tu»t» 
Ti  ievef 

45*  EACH    10  FOR  $4  20 

ROTARY  ACTION 
MICRO  ^^v 

OMftON  -C  5G3-C4I  ""^L; 

Oockmse  action  micro  \i**VIE^' 

ioif-  operaleil 
*nerna"Fum  and  lo*  lonpje 
flfjexatiDBts 
HATED  5a«np5#  3 
51.25  each  10  for  III  00 

LARGE  OUaNTITItS  4WUHBI  i 


'When  You  Buy,  Say  73M 
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73  International 


Just  because  I  started  this  column 
as  a  result  of  visiting  DX  hams  is 
no  reason  you  shouldn't  put  in 
your  2c  worth  and  let  me  know 
what  DX  news  you  find  most  inter- 
esting. My  inclination  is  to  have 
DX  ops  tell  us  what  they  think  is 
interesting — how  we  can  get  per- 
mission to  operate  if  we're  fortu- 
nate enough  to  visit— any  coming 


AUSTRALIA 

Jim  Joyce  VK3YJ 
44  Wren 
Aitona  Australia 

VK5  AMATEURS 
GO  RAIL  MOBILE 

The  idea  to  work  Rail  Mobile  on 
the  Trans-Australian  Railway  from 
Adelaide  to  Perth  developed  from 
a  suggestion  that  two  Australian 
National-employed  amateurs, 
Keith  VK5VAX  and  Graham 
VK5BGP.  undertake  the  activity  in 
their  off-duty  period,  with  the  ap- 
proval of  Australian  National,  The 
proposal  That  eventually  gained 
acceptance  involved  the  alloca- 
tion of  two  Australian  National 
tickets,  the  provision  of  a  Weg- 
man  1st  class  coach  for  the  trip, 
with  media  publicity  to  be  sought 
by  Australian  National  promotions 
officers,  Mr.  Bob  Sampson  and 
Mr.  John  Beatty* 

The  SA  Division,  through  its  Ju- 
bilee 150  Coordinator,  Graham 
VK5AOZ,  was  asked  to  provide 
equipment  and  antenna  configu- 
rations within  the  parameters  of 
height,  location,  and  installation 
set  by  Australian  National  for  the 
Wegman  Coach.  The  group  of 
three  amateurs.  Alan  Roocroft 
VK5ZN,  Peter  Koen  VK5BPA. 
Secretary  of  2nd  Adelaide  Scout 
ARC,  and  Graham  Hotlin-Smith 
VK5AOZ,  were  assisted  by  Keith 
Pattman  VK5NAX,  a  senior  con- 
ductor on  the  outward  journey 
from  the  Adelaide  Terminal  depar- 
ture on  Wednesday,  September 
11.  at  12:40  pm. 

The  tum-around  trip  left  Perth 
Saturday,  September  1 4,  to  reach 
Adelaide  on  Monday  the  16th  at  5 
pm.  Graham  VK5BGP  joined  the 


QXpeditions—whafs  doing  with 
repeaters— things  like  that  What 
do  YOU  find  most  interesting? 
Since  we  have  a  world  hobby,  I 
think  you  'It  be  as  interested  as  I  in 
what  is  going  on,  if  nothing  else,  it 
gives  us  something  to  talk  about 
on  the  air  which,  from  what  i'm 
hearing  these  days,  can't  hurt. 

— Wayne, 


group  for  the  return  home  from 
Kalgoorlie  and  also  to  assist  in 
breaks  from  his  conductor's  du- 
ties on  the  train.  Five  amateurs 
piloted  the  rigs  during  the  trip. 

Several  antennas  were  in- 
stalled on  Saturday  the  7th,  in- 
cluding a  25m  longwire,  a  40m 
Hustler  Whip  and  a  tapped  40m 
Whip.  Two-meter  equipment,  a 
Kenwood  TR-2500  hand-held  with 
a  base  supply  unit,  and  a  KYO 
KUTO  144-10FX  R2  (FM)  with  a 
home-brew  scanner,  and  a  60- 
Watt  amplifier  worked  from  a 
quarter-wave  magna  base  verti- 
cal* A  Kenwood  TS-93X  and  a  TS- 
820  provided  the  fire  power  for  the 
open  wire  and  the  verticals  above 
the  carriage  roof. 

The  optimum  height  of  all  an- 
tennas was  fixed  at  0.5  meters  to 
allow  for  clearances  of  bridges 
and  tunnels,  although  it  was  pos- 
sible to  lift  the  configurations  to 
1 .4  meters  between  Port  Pine  and 
Kalgoorlie.  The  problem  areas 
really  amounted  only  to  a  total  dis- 
tance of  10  km  close  in  to  the 
Keswick  and  Perth  terminals,  out 
of  a  total  journey  of  5,320  km.  The 
difficulty  in  real  terms,  to  make  an- 
tenna changes,  was  time  and  suit* 
able  stopovers  to  periscope  the 
antennas  and  thereby  improve 
the  capabilities  of  the  equipment 
from  the  railway  mobile  location. 

The  purpose  of  the  activity,  mu- 
tually agreed  by  the  W1A  (SA  Divi- 
sion) and  Australian  National,  was 
to  give  promotion  to  the  two  orga* 
nizations — the  Trans-Australian 
Railway  link  between  Adelaide 
and  Perth,  and  the  hobby  of  ama- 
teur radio,  In  addition,  of  a  sec- 
ondary nature,  was  the  promotion 
of  SA  and  its  Jubilee  ISO  celebra- 
tions, including  the  Grand  Prix 
held  in  Adelaide  in  November, 
1985.  These  objectives  were  as 
follows: 


•To  acknowledge  Wesirails  link 
with  Australian  National  on  the 
WA  side  of  the  border, 
•To  record  a  first  for  amateur  ra- 
dio to  work  Rail  Mobile  across  the 
Nullarbor,  and 

•To  demonstrate  amateur  com- 
munications as  a  valuable  alterna- 
tive means  of  world  communica- 
tions and  to  provide  meaningful 
goodwill  exchanges  with  people 
around  the  world. 

The  promotional  purpose  of  the 
five-day  round  trip  was  acknowl- 
edged by  the  world  of  amateur  ra- 
dio by  the  use  of  the  callsign 
V15JSA/RaiJ  Mobile  (Trans-Aus- 
tralian). VI  =  special  event,  WIA 
(75th  Anniversary),  oldest  AR 
group  in  the  world,  5= South  Aus- 
tralia, JSA  =  special  suffix  alloca- 
tion for  Jubilee  South  Australia 
and  Rail  Mobile,  courtesy  of  Aus- 
tralian National. 

The  uniqueness  of  the  special 
callsign  and  the  location  of  the 
amateur-radio  stations  on  the 
Trans-Australian,  it  was  hoped, 
would  attract  special  attention  to 
the  activity,  and  it  surely  did  just 
that! 

Amateur  displays  and  public  re- 
lations were  shared  jointly  by  the 
amateurs  making  the  trip,  with 
overall  coordination  responsibili- 
ties given  to  Peter  Koen,  SA's 
Divisional  "Mr.  Magic."  Armed 
to  the  gunwales  with  posters, 
awards,  OSL  cards,  banners, 
flags,  and  my  copies  of  a  home* 
brew  screen  print:  smcsa  ama- 
teurs five  across  the  nullar- 
borsmc* 

The  print  surpassed  any  theater 
coming-attraction  poster.  Peter's 
personal  professional  promotion 
provided  the  excellent  communi- 
cations links  needed  between  am- 
ateur hobbyists,  passengers,  visi- 
tors, VIPs,  Australian  National 
Staff,  and  flora  and  fauna  of  the 
Nullarbor  alike.  When  out  of  range 
of  all  known  two-meter  repeaters 
along  the  way,  Peter  did  most  of 
the  talking  to  the  passengers  and 
captured,  on  video  and  camera,  a 
documentary  of  the  lively  ama- 
teurs' "Pilgrim's  Progress." 

The  identification  and  project 
mission  of  the  amateur-radio- 
coach  AD083  was  boldly  stated 
on  the  platform  side  of  the  25- 
meter  super-sleeper  carriage:  SA 
Amateur — World  Communica- 
tions—with Australian  National — 
Across  the  Nullarbor. 

Even  the  kangaroos,  emus,  and 
dingoes,  if  they  could  read,  and 
the  occas tonal  passerby  en  route, 
would  have  been  impressed,  if  not 
by  the  message  and  callsigns, 
then  by  the  novel  antennas  (25- 
meter  longwire  and  traditional  ver- 


ticals) which  graced  the  roof  of  the 
carriage. 

The  longwire  was  supported 
half  a  meter  above  the  roof  by  10 
spaced,  half-inch,  pieces  of  var- 
nished dowling  from  a  1-inch 
piece  of  water  pipe  sleeved  with 
dowling  at  each  end  of  the  coach, 
which  were  bolted  into  steel 
brackets  used  for  flags  or  external 
lighting  back  in  the  coach's  prere- 
tirement days.  The  verticals  were 
bracketed  to  hand  rails  on  each 
side  of  the  entrance  and  exit  pas- 
senger doors, 

The  amateurs  transformed 
three  adjoining  sleeping  berths 
into  QTH-like  shacks  with  QSL 
cards  from  all  over  the  world,  dis- 
plays of  well-earned  awards,  and 
even  stem  reminders  of  sched- 
ules, repeater  listings,  operating 
cue  cards,  amateur  photograph 
displays,  and  even  more  stern  re- 
minders of  footy  (Aussi  Rules)  af- 
filiations. 

Card  tables  supported  rigs, 
working  equipment,  and  logs- 
nothing  new  to  the  familiar  sight  of 
a  home  OTH  inside  a  house,  or  at 
a  safe  distance  from  the  XYUs  do* 
main.  Comfortable  portable  beds 
made  working  in  the  horizontal 
plane  with  a  good  view  of  the  land- 
scape outside  an  excellent  pros- 
pect. Indeed,  it  was  a  worthy 
scientific  experiment  to  pilot  ama- 
teur-radio ngs  from  unusual  posi- 
tions. 

What  were  the  results  and 
eventual  outcomes? 
•  A  satisfactory  number  of  ex- 
changes— in  excess  of  500— was 
made  along  the  way.  The  bulk 
were  with  Australian  stations  but 
contacts  with  the  USA,  Japan, 
USSR,  NZ,  Canary  Islands,  In- 
donesia,and  South  Africa  were 
made. 

•Excellent  media  coverage  af- 
forded by  television  and  commer- 
cial radio  stations. 
•Australian  National  should  be 
well-pleased  with  the  interest  sus- 
tained by  the  presence  of  ama- 
leur-radio  stations  on  the  Trans- 
Australian,  the  goodwill  and  the 
exchanges  with  passengers,  also 
with  the  overall  media  presenta- 
tions in  Adelaide  and  Sydney. 
•The  use  of  both  VI5JSA  and 
VK75A/Rail  Mobile  callsigns  stim- 
ulated the  anticipated  expected 
responses, 

•Secondary  priorities  and  objec- 
tives were  successfully  achieved 
by  way  of  the  special  callsigns 
with  due  attention  given  to  SA  and 
its  forthcoming  activities  in  1986. 
•The  support,  back-up,  and  inter- 
est was  willingly  shared  by  all  Aus- 
tralian national  and  Westrail  per- 
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sonnel.  which  made  the  trip  all  the 
more  memorable  and  worthwhile. 
The  travelers  were  thrilled  with  the 
personal  attention  and  the  super 
togetherness  engendered, 
•Amateur  radio  gains  were  signifi- 
cant in  terms  of  promotion  and 
sharing  the  hobby  with  the  gener- 
al public,  in  particular  the  oppor- 
tune meeting,  and  links  estab- 
lished with  the  CARG  (Goldfields 
Amateur  Radio  Club)  and  the  WIA 
(WA  Division),  thus  reaffirming  the 
excellent  rapport  that  already  ex* 
ists  between  amateurs. 
•The  GARC  group  of  Kalgoorlie 
presented  a  framed  Gold  Award  to 
the  travelers,  which  in  turn  was 
presented  to  SA  Divisional  Pres- 
ident Dick  Boxali  VK5AR2— a 
very  beautiful  momento  of  the  his- 
toric trip,  A  welcoming  'comput- 
erized" banner  to  the  SA  ama- 
teurs at  Kalgoorlie  was  greatly 
appreciated. 

•The  well-documented  video  and 
camera  story  of  the  trip  across  the 
NuHarbor,  the  tapes  of  the  VK6 
broadcast,  and  taped  interviews 
in  transit  provide  a  live  history  for 
future  use. 

The  overall  results  of  the  light- 
ing preparation  and  culmination 
(less  than  three  weeks  from  ac- 
ceptance to  close),  were  most  re- 
warding. It  was  a  job  well  done  by 
a  very  professional  group  of  ama- 
teurs led  by  Bob  Allan  VK5BJA. 
The  experimentation  in  ra immo- 
bile antennas  and  promotional  ac- 
tivities carried  out  by  the  group 
was  new,  save  the  excellent  pio- 
neer work  achieved  by  Bill  Main 
VK6ZX  back  in  the  late  70s. 


GREAT  BRITAIN 

Jeff  Maynard  G4EJA 
32  Waldorf  Heights 
Hawiey  Hilt 

Camberfey,  GU179JQ 
England 

Like  many  societies  concerned 
with  leisure-time  activities,  the 
RSGB  (Radio  Society  of  Great 
Britain)  is  largely  under  the  control 
of  amateurs,  There  are.  of  course, 
full-time  paid  administrators  to  run 
the  office  and  undertake  the  re- 
quirements that  the  law  imposes 
(the  RSGB,  at  least,  is  registered 
as  a  company). 

But  the  policy-making  group, 
the  Society  Council,  is  selected 
from  the  membership  at  large. 
The  Society  president  is  selected 
by  the  Council  Over  a  period  of 
years,  one  sees  the  same  names 


appearing  as  potential  or  actual 
council  members,  committee 
members,  and/or  contributors  to 
Rad  Com  (the  society's  journal, 
Radio  Communication},  and  so 
on. 

Is  this  a  good  thing  or  a  bad 
thing?  I  think  ft  is  certainly  true 
that  an  element  of  change,  partic- 
ularly when  it  involves  new  blood , 
is  a  good  thing.  People  do  get  set 
in  their  ways  (and  become  guilty, 
perhaps,  of  being  unable  to  see 
the  woods  for  the  trees),  and  an 
influx  of  new  and  fresh  ideas  can 
only  help  to  bring  progress  to  any 
organization. 

However,  that  is  not  to  say  that 
wholesale  change  is  good.  There 
needs  to  be  continuity  and  experi- 
ence and  maturity  (and  even  the 
steadying  hand  of  elder  states- 
men). In  other  words,  a  balance  is 
wanted  between  the  new  and  the 
experienced. 

So  it  has  generally  been  in  the 
RSGB  for  a  great  many  years.  But 
not  for  much  longer  if  three  mem- 
bers get  their  way.  Messrs.  Lun- 
degard  G3GJW.  Smith  G4AJJ, 
and  Crosland  G6JNS  have  ruffled 
a  few  feathers  with  their  circula- 
tion of  documents  calling  for 
broad  changes  in  the  Society. 

I  do  not  wish  to  bore  you  with  the 
details  (of  which  there  are  many) 
but,  instead,  will  summarize  their 
main  point.  This  seems  to  be  that 
the  length  of  service  of  any  one 
individual  in  a  range  of  posts  shall 
be  limited  (they  suggest  six  years 
cumulative  service).  This,  of 
course,  would  have  the  effect  of 
removing  all  the  old  hands. 

The  RSGB  has  risen  to  the  chal- 
lenge and  produced  a  lengthy  re- 
buttal of  the  proposals,  I  think  this 
is  a  mistake  because  the  action 
looks  defensive  and  suggests  that 
there  is  something  for  "the  few" 
to  protect. 

You  will  note  that  I  have  avoided 
picking  sides,  I  really  do  not  want 
to  be  drawn  into  the  argument 
which  inevitably  will  follow  now  in 
the  public  eye  (in  the  columns  of 
Rad  Com,  if  nowhere  else).  How- 
ever, I  will  say  that  I  appreciate  the 
efforts  of  my  fellow  amateurs  who 
devote  a  lot  of  their  time  and  ener- 
gy to  making  my  hobby  more  en- 
joyable (and  that  of  a  lot  of  other 
people — at  the  end  of  October 
there  were  27.900  Class-A  licens- 
es and  27,780  Class-B  licenses  in 
force  in  the  UK), 

With  the  imminent  availability  of 
the  50-MHz  band  to  all  UK  ama- 
teurs, the  RSGB  has  produced  a 
band  plan.  This  is  as  follows,  and 
any  comments  on  it  should  be 
sent  to  G3ZN  Y. 


50.000-50.100— CW  only 
50.02-50.08— Beacons 
50.100-50.400— Narrowband 

modes 
50.110— DX  Calling 
50.200— SSB  activity 
50.300— CW  MS 
50.350— SSB  MS 
50.400-50.500— All  Modes 

For  those  of  you  equipped  with 
a  V23  modem  (Viewdata  type.  75/ 
1 200  bps),  the  RSGB  is  operating 
an  experimental  "Databox."  The 
telephone  number  from  the  US  is 
44  707  52242. 


NEW  ZEALAND 

D+  J.  (Dbs)  Chapman  ZL2VR 
45$  Kennedy  Road 
Napier 
NewZeaiand 

As  promised  in  my  last  col- 
umn, I  am  able  to  bring  readers  a 
report  on  the  IARU  Region  III 
Conference  held  in  Auckland, 
New  Zealand,  Nov.  12-17,  1985, 
through  the  courtesy  of  Break-In 
magazine  reporters,  Craig  Craw- 
ford ZL3TLB  and  Scott  Campbell 
ZL3NR.  They  made  their  notes 
available  to  me  as  I  was  unable  to 
be  present  a:  the  conference. 

It  would  be  difficult  to  find  a 
more  picturesque  venue  than  the 
Rose  Park  Hotel  in  Parnell,  Auck- 
land. This  modern  and  spacious 
hotel  is  directly  opposite  the  fa- 
mous Parnell  Rose  Gardens, 
where  the  roses  were  just  coming 
up  to  full  bloom.  From  Saturday 
the  9th  there  was  a  scene  of  fren- 
zied activity  as  the  administration 
team,  ably  led  by  Arthur  ZL1HV. 
worked  to  prepare  everything  in 
time  for  the  opening. 

The  behind-the-scene  adminis- 
trative workers,  led  by  Neville 
ZL2AKV,  IMZART  General  Secre- 
tary, typed,  photocopied,  and  col- 
lated the  material  for  the  papers  to 
be  presented  to  the  Conference 
(which  had  escalated  from  69  to 
85),  and  inserted  them  into  the 
well-filled  folder  for  the  70  dele- 
gates and  observers.  Neville  was 
assisted  by  Shirley  ZL1BI,  Gail 
ZL2SZ,  and  Jamie  ZL2NN, 

The  first  batch  of  overseas  dele- 
gates arrived  at  8  pm  on  Sunday 
evening  on  a  flight  from  Mel- 
bourne where  they  had  attended 
WIA's  75th  Anniversary  Dinner 
the  previous  night.  The  29  arrivals 
were  whisked  up  to  the  Manukau 
Room  of  the  International  Termi- 
nal for  a  formal  welcome. 

A  surprise  for  many  of  them  was 


being  presented  with  an  amateur- 
radio  license  from  within  the  spe- 
cial callsign  group  of  ZM8ZAA  to 
ZM9ZZZ,  plus  100  customized 
pictorial  QSL  cards<  Some  of  the 
visitors  made  their  first  QSOs  trav- 
eling from  the  airport  to  the  hotel. 
The  ladies  accompanying  the 
delegates  were  not  forgotten— 
they  found  well-filled  satchels  in 
their  hotel  rooms  with  informa- 
tion about  the  Auckland  area, 
conference  badges,  and  gener- 
al information  about  the  enter- 
tainment especially  for  them 
during  the  time  their  men  were  in 
conference. 

Some  weary,  jet-lagged  bodies 
surfaced  early  morning.  Fortu- 
nately for  most  delegates,  this 
was  to  be  a  quiet  day.  For  some 
however,  the  main  business  was 
the  continuation  of  the  IARU  Ad- 
ministrative Council  meeting 
which  had  started  in  Melbourne 
the  previous  Friday.  This  meeting 
was  chaired  by  Dick  W1RU,  and 
attended  by  KlZZ,  JH1VQR, 
9V1RHr  VK3KI,  W0BWL,  and 
YV5BPG.  Ignoring  meal  breaks, 
they  labored  from  9  am  until  7:30 
pm. 


1985 
IARU 

XT 


REGION  3 
CONFERENCE 

AUCKLAND  •  NEW  ZEALAND 

The  ladies,  with  some  of  the  lo- 
cal people,  spent  the  morning  at 
Kelly  Tarltons  excellent  Under* 
water  World,  a  huge  aquarium 
built  within  Auckland's  old  sew- 
age tanks.  Sharks,  sting-rays,  oc- 
topi.  and  many  species  of  local 
fish  swam  around  and  over  the 
transparent  walk-through  tunnel 
system,  fn  the  afternoon  they  visit- 
ed the  Begoma  House  of  the  near- 
by Winter  Gardens. 

On  Tuesday  morning  the  Re- 
gion III  directors  met  at  Rose 
Park  Hotel.  Masayoshi  Fujioka 
JM1UXU,  Keigo  Komuro 
JA1KAB,  Tsuyako  Miyagi,  Mi- 
chael Owen  VK3KI,  David  Rankin 
9V1RH,  and  Arthur  Godfrey 
ZL1HV,  debated  for  much  of  the 
day. 

Late  Tuesday,  after  airline-  and 
customs-clearance  delays,  the 
delegations  from  Korea,  Japan, 
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Delegates  and  officials  to  the  6th  IARU  Region  III  Association  Conference,  Auckland,  New  Zealand,  Novem- 
ber, 1985.  Photo  courtesy  of  Break  In,  NZART official magazine. 


Indonesia,  and  China  arrived,     the  People's  Republic  of  China. 
Also  on  this  flight  was  David     Mr  Wang  Xun  and  Mr.  Huang 


Evans  G30UFt  general  manager 
of  RSGB.  The  final  group  of  six, 
including  Dick  Butler,  the  secre- 
tary general  of  ITI  arrived  at  10 
pm. 

At  last,  after  many  hours  of 
preparation,  all  delegates  and  ob- 
servers were  present,  and  the 
16,000  pages  of  documentation 
were  ready  for  the  big  event. 

The  conference  got  under  way 
at  9:30  am  with  the  official  open- 
ing. Region  lit  secretary,  Ma- 
sayoshi  Fujioka  JM1UXU,  chaired 
the  opening  ceremony  and  offi- 
cially welcomed  the  delegates, 
Terry  Carrell  ZL3GL  addressed 
the  gathering  as  president  of  the 
host  country,  and  introduced 
Dame  Oath  Tizard,  the  Mayor  of 
Auckland*  who,  after  welcoming 
them  to  the  city  of  Auckland,  light- 
heartedly  advised  that  she  had  ar- 
ranged excellent  weather  for  the 
duration  of  the  Conference. 

Other  speakers  were  the  Hon- 
orabte  Jonathon  Hunt,  Postmas- 
ter-General, and  Dick  Sutler,  The 
Assistant  Director  General  of  the 
New  Zealand  Post  Office,  Derek 
Rose,  gave  an  impromptu  speech 
amplifying  the  Minister's  remarks. 
and  finally  Dick  Baldwin  WiRU 
spoke  thanking  the  previous 
speakers  for  their  kind  remarks. 

After  morning  tea  (coffee 
break),  the  first  of  the  17  90-min- 
ute  sessions  commenced.  Pres- 
ent at  the  sessions  were  GO  del- 
egates and  observers  from  11 
countries.  A  very  special  welcome 
was  made  to  the  delegation  from 


Yongliang*  officially  attending  an 
amateur-radio  conference  for  the 
first  time. 

As  is  tradition  at  such  confer- 
ences, the  president  of  the  host 
society  was  nominated  as  confer- 
ence chairman.  This  was  passed 
with  acclamation,  and  Terry  Car- 
rell ZL3QL  took  the  chair.  The  Re- 
gion III  Secretary,  Masayoshi  Fu- 
jioka JM1UXU,  was  nominated  as 
conference  secretary;  also  by 
acclamation.  The  Credentials 
Committee,  one  of  the  various 
committees  essential  for  the 
smooth  running  of  the  confer- 
ence, reported  that  all  attending 
Societies  were  correctly  repre- 
sented, and  that  proxies  for 
Bangladesh,  Hong  Kong,  Pak- 
istan, Singapore,  and  the  Philip- 
pines  were  in  order. 

The  first  of  the  93  papers  to  be 
received  and  discussed  was  the 
report  from  Region  III  secretary, 
who  was  happy  to  announce  that 
the  Amateur  Radio  Club  of  Tonga, 
(ARCOT)  had  just  been  admitted 
as  the  24th  member  society  of  Re- 
gion III. 

Formal  reports  from  the  four 
Region  III  directors  were  tabled 
and  accepted  with  little  discussion 
as  lunch  was  ready. 

The  various  member  societies 
then  reported  on  their  activities, 
and  here  are  some  items  of  in- 
terest from  the  reports-  JARL  in- 
dicated concern  at  the  decline  in 
the  rate  of  increase  of  member- 
ship, down  to  10,000  per  year. 
PNGARS  {Papua  New  Guinea) 
believed  they  now  had  the  highest 


amateur  repeater  in  tne  region, 
atop  Mt.  Albert  Edward  at  3,990 
meters  above  sea  level. 

ARRL  reported  on  behalf  of  37 
of  the  members  in  Region  III  terri- 
lories,  noting  after  a  decline  in  the 
number  of  amateurs  joining  AR- 
RL, they  were  now  experiencing  a 
5-percent  growth,  ORARI  (In- 
donesia) announced  a  new  Radio 
Regs  just  introduced  which  in- 
eluded  creation  of  a  no-code  li- 
cense. They  also  hoped  to  work 
toward  a  reciprocal  licensing 
agreement  with  New  Zealand. 

WIA  (Australia)  were  happy  to 
report  that  most  of  the  WIA  sub- 
missions had  been  acted  upon  in 
the  new  Regulations  and  Radio 
Communications  Act  which  were 
introduced  recently.  WIA,  repre- 
senting SARTS  (Singapore),  men- 
tioned thai  many  apartment 
dwellers  there  must  pay  extra  rent 
for  their  antennas. 

MARTS  (Malaysia)  entertain- 
ingly explained  the  difficulty  they 
have  with  authorities  It  was  re- 
ported that  the  administration's 
policy  seems  to  have  changed 
from  "find  out  what  they  are  doing 
and  stop  them"  to  "find  out  where 
they  are  going  so  we  can  lead 
them,"  Until  recently,  even  com- 
munications receivers  for  SWLs 
were  illegal  in  Malaysia. 

RSGB  announced  only  a  few 
days  previously  that  approval  had 
been  given  for  amateurs  in  Britain 
to  conduct  Morse  testing  as  from 
April,  1986. 

KARL  (Korea)  announced  per- 
mission had  been  given  for  a  sta- 
tion to  operate  from  the  1988 
Olympic  Games  to  handle  third- 


party  traffic  for  games1  partici- 
pants. 

Commenting  on  the  FARA  (Fiji) 
report f  ITU  Secretary  General 
Dick  Butler  spoke  of  his  involve- 
ment in  setting  up  the  Telecom- 
munications Training  Center  in  Fi- 
ji and  the  encouragement  it  gives 
students  to  obtain  their  amateur 
license. 

Reports  from  Region  I  and  II 
were  received  and  Mr.  Butler  of- 
fered ITU's  assistance  in  setting 
up  volunteer  training  programs  in 
Region  I  and  II  countries  also.  A 
report  from  IARU  Administrative 
Council  meeting  included  their 
adoption  of  a  policy  for  extensive 
preparation  for  future  WARCs,  in- 
cluding participation  in  CCIR  ac- 
tivities and  also  a  revision  of  the 
28-MHz  beacon  system. 

Ian  Ashley  ZL1 AOX  was  invited 
to  speak  on  packet  radio  and  he 
expressed  the  opinion  that  packet 
radio  be  band-planned  for  the 
phone  portion  of  each  band,  as  is 
A  TV.  Dick  Baldwin  W1 RU  advised 
that  Region  I  is  uneasy  about  the 
proliferation  of  packet  radio  on  the 
bands,  especially  20  meters. 

The  conference  then  consid- 
ered six  papers  dealing  with  band- 
planning.  After  some  discussion 
on  each  paper,  Working  Group  1 
was  set  up  to  review  the  band 
plans  adopted,  especially  the  28- 
MHz  band,  and  the  position  of 
packet  radio  and  other  special 
modes  in  any  plan. 

An  NZART  paper  urged  other 
Societies  to  negotiate  with  their 
administrations  for  the  release  of 
the  band  10,15-10.20  MHz  on  a 
local  non-interference  basis. 
Some  delegates  were  apprehen- 
sive about  this  action,  preferring 
to  gain  and  live  with  WARC  79 
bands  first.  The  NZART  proposal 
was  adopted. 

Day  2  of  the  conference  opened 
with  discussion  on  the  usage  of 
the  new  bands  made  available 
through  WARC  79  (10, 16,  and  24 
MHz)*  It  was  reported  that  in  Re- 
gion III  10  member  societies  had 
access  to  the  1 0-MHz  band,  and 
seven  Societies  to  both  18  and  24 
MHz.  The  other  Societies  had  ac- 
cess to  the  10-MHz  band,  and  sev- 
en Societies  to  both  18  and  24 
MHz,  The  other  Societies  were 
encouraged  to  take  appropriate 
action  to  acquire  usage  of  these 
bands  and  help  to  populate  them. 

After  a  discussion  on  the  in- 
volvement of  IARU  in  the  forth- 
coming ITU  Conference,  prepara- 
tions for  the  next  WRC  (expect- 
ed in  1991),  and  the  financing  of 
these  activities,  QSL  cards  came 
into  the  discussion  arena, 
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Kantronics 


« 


SMARTS 


w 


Presenting  three  intelligent,  versatile, 
compatible  terminal  units. 


"SMART"  means  an  internal  microprocessor  is  used 
to  improve  performance  and  add  versatility.  The 
"Smart""  Kantronics  TU's  can  transmit  and  receive 
CW/RTTY/ASCII/AMTOR  or  Packet  when 
combined  with  your  computer  and  transceiver. 

Any  computer  with  a  serial  RS232  orTTL 
port  can  connect  directly  to  a  Kantronics  TU. 
A  simple  terminal  program,  like  one  used  with  a 
telephone  modem,  is  the  only  additional  program 
required.  Kantronics  currently  offers  Pac- 
term  and  UTU  Terminal  Programs  for 
IBM,  Kaypro,  Commodore  64,  VIC  20,  and 
TRS-80  Models  III,  IV,  and  IVP.  Disk 
version  $19.95.  Cartridge  $24.95. 

UTU  The  Universal  Terminal  unit  (UTU) 
is  the  original  "Smart"  amateur  TU. 
CW,  RTTY,  ASCII,  and  AMTOR  can  all 
be  worked  with  this  single  unit. 
Switched  capacitance  filters  and 
LED  display  tuning  make  using  the 
UTU  easy  for  even  the  Novice.  12 
Vdc  300mv  power  supply  required. 
Suggested  retail  $199.95. 

UTU-XT  The  UTU-XT  is  an  enhanced 
version  of  the  UTU.  Programmable  baud 
rates,  tone  frequencies,  and  tone  shifts  give 
special  versatility.  Automatic  Gain  Control  and 
Threshold  Correction  circuits  greatly  enhance 
sensitivity  and  selectivity.  A  RTTY  signal 
detect  circuit  mutes  copy  with  no  carrier,  and 
the  CW  filter  center  frequency  and  bandwidth 
are  programmable.  Power  supply  is  provided. 
Suggested  retail  $359.95. 


KPC-2  Kantronics  AX.25  Version  2  TNC  fea- 
tures a  built-in  HF  modem,  full  duplex  opera- 
tion, multiple  connects,  and  over  100  software 
commands.  A  serial  RS-232  or  TTL  (C-64/ 
VIC-20)  port  gives  universal  compatibility. 
The  enhanced  generic  command  structure 
fits  any  computer,  even  PC  compatibles.  All 
this  combines  to  make  KPC-2  the  only  TNC 
you'll  ever  need.  Suggested  retail  $219.00 


For  more  information  contact  your  local 
Kantronics  dealer  or  write: 


" 


When  You  Buy,  Say  73" 


i  Kantronics 

1202  E  23rd  Street    (913)  842-7745 

Lawrence,  Kansas  66046 
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The  Conference  accepted  a 
proposal  from  JARL  to  adopt  the 
Manila-Conference  standard  QSL 
card  size  and  layout,  and  JARL 
offered  to  coordinate  an  investiga- 
tion into  automatic  sorting  of 
cards.  Papua  New  Guinea  and  Fiji 
papers  on  the  use  of  the  "honor 
system1'  when  claiming  awards 
drew  much  discussion.  They  ar- 
gued that  QSL  cards  were  a  has- 
sle and  an  expense  to  rare  DX  and 
awards  should  be  claimed  by  log 
entry  only,  as  is  done  in  New 
Zealand.  ORARI  countered  this 
with  the  suggestion  that  QSL 
cards  have  many  uses,  including 
the  promotion  of  the  country  and 
also  of  Society  membership.  The 
PNG/Fiji  proposal  was  lost. 

It  was  noted  that  with  the  entry 
of  ARCOT  (Tonga),  there  was  only 
one  society  in  Region  III  at  present 
that  was  not  a  member  of  the  As- 
sociation. 

The  report  of  RAST  (Thailand) 
caused  several  delegates  to  ex- 
press disquiet  at  the  mention  of 
the  use  of  several  spot  frequen- 
cies in  the  otherwise  exclusive  2- 
meter  amateur  band  for  Volunteer 
Radio,  a  group  of  volunteers  as- 
sisting the  police  by  reporting  sus- 
picious happenings.  It  was  felt 
that  this  might  put  ideas  into  the 
heads  of  other  administrations 
along  similar  lines. 

An  international  model  stand- 
ard, setting  down  minimum  stand- 
ards for  gaining  a  general  ama- 
teur license  was  proposed  by 
N2ART  and  JARL,  In  many  coun- 
tries that  are  newcomers  to  ama- 
teur radio,  the  administrations 
were  often  at  a  loss  to  set  stand- 
ards and  appealed  to  the  ama- 
teurs themselves.  Therefore  the 
model  standard  would  be  a  help  to 
these  administrations.  RSGB  ex- 
pressed the  feeling  that  the  pro- 
posal should  not  result  in  relaxing 
thestandards.  The  proposal  was 
adopted. 

From  this,  the  concept  of  a 
worldwide  common  amateur  li- 
cense was  raised.  The  effort  of  the 
European  Societies  toward  this 
was  noted  and  encouraged. 
ORARI  commented  that  while 
they  supported  the  idea,  they 
could  not  see  it  happening  in  In- 
donesia in  the  forseeable  future. 
The  formulation  of  a  special  study 
group  to  investigate  legislation 
that  had  bearing  on  amateur  radio 
was  suggested  and  set  up,  and 
the  proposal  passed. 

Papua  New  Guinea's  second 
paper  highlighted  the  abuse  of  ob- 
taining special  prefixes,  especial- 
ly for  non-radio  events.  A  proposal 
to  limit  the  use  of  special  prefixes 
to  national,  international,  and/or 


amateur-radio  events  of  outstand- 
ing nature  was  accepted. 

Four  papers  related  to  the  sub- 
ject of  amateur  satellites.  JARL 
described  progress  on  JAZ-1. 
whose  launch  has  now  been  de- 
layed until  August,  t966+  The  first 
satellite's  construction  and  test- 
ing has  been  completed  and  the 
second  is  undergoing  testing 
now.  The  project  is  expected  to 
cost  $US1.6  million.  Another 
JARL  paper  suggested  that  IARU 
coordinate  all  future  satellite  pro- 
grams with  ITU  and  satellite 
organizations. 

The  W1A  expressed  concern 
over  the  lack  of  information  on 
progress  of  the  various  projects, 
on  planned  launches,  and  on  fre- 
quency implications.  Working 
Group  4  was  formed  to  decide  any 
action  the  Conference  needed  to 
lake  on  these  matters. 

The  final  subject  was  the  pro- 
motion of  amateur  radio  in  the  de- 
veloping countries.  An  NZART 
suggestion  that  IARU  develop  a 
simple  transceiver  for  the  use  of 
these  countries  was  immediately 
responded  to  by  the  Japanese. 
They  showed  the  Conference  a 
kitset  transceiver  that  produced 
five  Watts  output  on  15  meters, 
costing  about  $US60.  NZART 
commented  that,  especially  in  the 
Pacific  Islands,  the  most  desper- 
ate need  was  for  training  and  ma- 
terials for  training,  al  the  very  ba- 
sic level,  e.g.,  tools,  books,  and 
expertise.  CRSA  expressed  ap- 
preciation for  the  supportive  com- 
ments and  the  reception  of  their 
paper  by  the  Conference.  Work- 
ing Group  5  was  set  up  to  identify 
appropriate  means  to  encourage 
and  promote  amateur  radio  in  de- 
veloping countries,  and  recom- 
mend what  action  should  be  taken 
by  the  Region  III  Association  and 
its  members. 

Day  three  saw  the  various 
Working  Groups  meeting  all 
morning.  There  was  a  problem 
caused  by  the  fact  that  many 
members  had  been  nominated  for 
more  than  one  working  group,  and 
only  three  of  the  six  groups  had 
finished  by  the  time  Conference 
recommenced  at  1300  hours. 

NZART  presented  the  first  of 
four  papers  dealing  with  intruder 
Watches.  They  commented  on 
the  worldwide  nature  of  the  intrud- 
er problem  and  said  that  a  major 
improvement  would  be  to  get  all 
broadcast  stations  removed  from 
the  40-meter  band.  Also  the  Con- 
ference was  informed  that  one  of 
the  main  things  to  come  out  of  the 
Geneva  Study  Group  was  the  con- 
firmation by  the  International  Fre- 
quency Registration  Board  (IFRB) 


that  the  IARU  Monitoring  Service 
can  legitimately  call  on  the  IFRB 
to  monitor  intruders  on  our  bands. 

CSRA  noted  that  Radio  Beijing 
was  a  major  offender  in  the  40-me- 
ter band,  and  they  suffered  from 
this  as  well.  They  commented  that 
there  were  historical  reasons 
among  others  for  this  problem  and 
expressed  a  desire  to  work  to* 
wards  fixing  it.  ORARI  also  report- 
ed discussions  with  their  authori- 
ties to  clear  Javanese  broadcast 
stations  from  40  meters,  and  also 
Indonesian  CB  interference. 

Other  items  discussed  before 
the  Conference  adjourned  at  1 500 
to  allow  the  Working  Groups  to 
continue  their  deliberations  were 
that  Region  III  adopt  the  IARU  In- 
ternational Locator  System  (Maid* 
enhead  System)  as  soon  as  possi- 
ble. The  Amateur  Radio  Direction 
Finding  Rules  from  Region  I  were 
consideredt  and  the  subject  of  di- 
rection-finding activities  in  China 
and  Japan  described  by  dele- 
gates from  those  countries. 

The  IARU  Region  II  Award  to- 
gether with  some  minor  changes 
to  cater  for  the  changes  in  Region 
III  membership  were  explained  by 
NZART,  and  Conference  showed 
its  appreciation  to  NZART  for 
operating  the  Award  for  the  Asso- 
ciation. Emergency  communica* 
tions  as  outlined  in  the  WARC 
79  resolution  number  640  were 
discussed,  and  the  Conference 
adopted  Region  I  Emergency  Pro- 
cedure "in  principle1'  after  some 
discussion* 

At  the  start  of  day  four,  the 
meeting  considered  an  Interna- 
tional Study  Group  report  on  the 
aims  and  operation  of  the  monitor- 
ing service  and  adopted  its  recom- 
mendations unanimously.  A  new 
Region  III  monitoring  service  co- 
ordinator is  required  now  that  Bob 
Knowles  ZLtBAD  has  been  ap- 
pointed as  world  coordinator 

Working  Group  1  considered 
band  planning,  and  presented 
their  final  report  to  the  Confer- 
ence. It  described  band  plans  for 
all  amateur  bands  from  7  to  1240 
MHz,  but  due  to  insufficient  infor- 
mation did  not  consider  plans  for 
the  160-  and  Sfl-meter  bands.  An- 
other working  group  will  decide  on 
these  before  the  1988  Confer- 
ence. The  plan  for  the  10-meter 
band  included  shifting  all  28-MHz 
beacons  to  the  band  28.190- 
08-200  by  1990.  The  Group  made 
no  special  provision  for  packet  ra- 
dio but  recommended  that  it  be 
allowed  in  both  the  phone  and 
RTTY  parts  of  the  bands. 

Working  Group  4  considered 
the  Satellite  Service  and  recom- 
mended that  all  Societies  should 


provide  support  and  funding  for  all 
satellite  projects;  that  all  frequen- 
cy-planning matters  for  satellites 
be  coordinated  by  iaru,  and  that 
the  Amateur  Satellite  Service  be 
represented  solely  by  IARU  at  ITU 
Conferences, 

Working  Group  5 — assistance 
to  developing  countries — decided 
the  best  way  to  arrange  this  pro- 
gram would  be  to  ask  ail  Societies 
what  assistance  they  needed  and 
what  type  of  assistance  they  could 
provide. 

Six  papers  relating  to  the  Inter* 
national  Geacon  Project  were 
considered,  and  then  the  Confer- 
ence decided  to  adopt  the  NZART 
paper  which  called  on  the  Admin- 
istrative Council  to  provide  all  so- 
cieties with  information  on  the  re- 
porting procedure,  to  disseminate 
up-to-<iate  beacon-status  informa- 
tion, to  review  the  28-MHz  project, 
and  to  provide  a  beacon  kit  to  de- 
veloping countries,  and  coordi- 
nate the  publicity  of  the  projects. 

Contests  were  next  on  the 
agenda,  and  the  Conference  con- 
sidered the  adoption  of  preferred 
segments  of  the  bands  for  contest 
operation  as  recommended  by 
Region  L  It  was  resolved  that  a 
working  group  consisting  of  repre- 
sentatives of  JARL  WLA,  NZART. 
and  ORARI  be  set  up  to  corre- 
spond and  recommend  on  any 
preferred  segments  considered 
desirable. 

The  Conference  proclaimed 
June  17  to  be  World  QRP  Activity 
Day.  to  encourage  low-power  ac- 
tivity—their decision  was  based 
on  a  Region  I  idea.  The  Confer- 
ence also  adopted  an  Administra- 
tive Council  resolution  to  estab- 
lish a  World  Radio  Amateur  Day 
intended  to  publicize  amateur  ra- 
dio universally. 

Some  aspects  of  EME  opera- 
tion, packet  radio,  AMTOR,  and 
RTTY  standards,  and  the  growing 
number  of  "unattended  amateur 
stations"  were  then  discussed, 

A  paper  on  problems  resulting 
from  some  DXpeditions  due  to  the 
behavior  on  air  of  some  of  the  sta- 
tions participating  was  presented, 
and  after  much  discussion,  ac- 
cepted. ORARI  commented  that 
the  DXpedition  operator  was  in 
the  best  position  to  deal  with  this 
problem,  and  that  IARU  was  not  in 
any  real  position  to  be  able  to  po- 
lice this  sort  of  thing. 

Moving  on  to  the  preservations 
of  standards  of  amateur-radio 
operation t  recommendations  by 
NZART  noted  the  misuse  of  ama- 
teur radio  by  pirates  and  others, 
and  emphasized  the  need  to  fol- 
low the  spirit  of  the  ITY  Radio  Reg- 
ulations. The  President  of  IARU 
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With  The  HAZER  Engineered 
for  Rohn  20  &  25  Towers 
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The  "Flying  Horse" 
has  a  great  new  look! 

It's  the  biggest  change  in  Callbook  history* 
Now  there  are  3  new  CaHbooks  for  1986, 

The  North  American  Call  book  lists  the 
amateurs  in  all  countries  in  North  America 
plus  those  fn  Hawaii  and  the  U.S.  possessions. 

The  international  Callbook  lists  the  calls, 
names,  and  address  information  for  licensed 
amateurs  in  all  countries  outside  North 
America.  Coverage  Includes  Europe,  Asia, 
Africa,  South  America,  and  the  Pacific  area 
(exclusive  of  Hawaii  and  the  U.S.  posses- 
sions). 

The  Callbook  Supplement  is  a  whole  new 
idea  in  Callboofc  updates.  Published  June  lr 
1986,  this  supplement  will  Include  all  the 
activity  for  both  the  North  American  and 
international  Call  books  for  the  preceding 
6  months. 

Publication  date  for  the  1986  CaHbooks  is 
December  1,  1985.  See  your  dealer  or  order 
now  directly  from  the  publisher, 


□  North  American  CaUbook 
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incL  shipping  to  foreign  countries       27.60 

□  International  Callbook 
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a  Callbook  Supplement,  published  June  1st 
Incl, shipping  within  USA  $13.00 

IncL  shipping  to  foreign  countries       14.00 

SPECIAL  OFFER 

a  Both  N.A.  &  international  CaHbooks 
IncL  shipping  within  USA  $45.00 

End.  shipping  to  foreign  countries        53.50 

************ 
Illinois  residents  please  add  6V*%  sales  tax. 
All  payments  must  be  in  U.S.  funds. 
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commented  that,  strictly  speak- 
ing, policing  this  sort  of  thing  was 
the  responsibility  of  individual 
member  societies,  GRAfil  replied 
that  they  accepted  this,  but  that 
recommendations  by  an  interna- 
tional body  were  a  very  useful 
lever  to  help  them  initiate  action  in 
their  own  country.  After  consider* 
able  rewording  to  fine  tune  the 
meaning,  the  recommendations 
were  adopted. 

Day  five  commenced  far  too 
early  for  some  of  the  delegates — 
Saturday  night  was  the  social 
highlight  of  the  Conference,  when 
all  delegates  relaxed  and  enjoyed 
an  evening's  entertainment,  win- 
ing and  dining,  hosted  by  NZART, 
when  the  guests  were  introduced 
to  some  aspects  of  the  Maori  cul- 
ture. The  first  item  was  the  report 
of  Working  Group  2  looking  at 
1ARU  participation  in  ITU  Confer- 
ences. They  considered  appropri- 
ate representation  at  some  desig- 
nated Conferences,  and  accepted 
Councils'  goals  for  the  next  gener- 
al WARC.  They  also  recommend- 
ed continuing  participation  at 
CCIR  activities,  especially  Study 
Group  6. 

Working  Group  3  presented  a 
30-page  report  dealing  with 
changes  to  the  Constitution  and 
By-Laws.  In  considering  this  im- 
portant subject,  the  meeting  stud- 
ied a  large  number  of  changes 
recommended  by  the  study 
group-  NZART  moved  the  adop- 
tion of  the  proposed  changes  as 
recommendations  to  IARU,  and 
this  was  passed. 

Finances  were  next  for  discus- 
sion, and  as  is  usual  with  money 
matters,  there  was  considerable 
discussion  back  and  forth,  but  the 
recommendations  of  the  Financial 
Subcommittee  were  eventually 
passed  almost  as  presented. 
NZART  proposed  the  appoint* 
ment  of  a  regional  coordinator  tor 
the  study  of  Sporadtc-E  propaga- 
tion on  six  meters,  as  had  been 
done  in  Region  I,  and  to  recom- 
mend that  Region  II  do  likewise,  to 
form  a  worldwide  study  on  the 
subject.  This  proposal  was  adopt- 
ed unanimously. 

NZART  presented  a  paper  de- 
scribing the  history  of  the  non- 
Morse  license  since  its  inception 
in  1963.  and  the  benefits  derived 
from  it.  It  recommended  the  con- 
cept to  other  Societies  as  a  way  to 
encourage  amateur  radio.  The  pa- 
per was  accepted. 

WIA  proposed  that  US  be  rec- 
ommended as  the  preferred  mode 
for  sideband  operation  on  all 
bands.  After  a  tot  of  fiddling  with 
the  wording  of  the  proposal,  WIA 
withdrew  it. 


There  were  five  nominations  for 
the  positions  of  director  for  the 
next  three  years:  Keigo  Komuro 
JA1KAB.  Michael  Owen  VK3KI 
D.  D.  Devan  9M2DD,  David  Ran- 
kin 9V1RH,  and  Fred  Johnson 
ZL2AMj\  No  voting  was  neces- 
sary, and  the  appointment  of 
David  Rankin  as  Chairman  was 
confirmed. 

WIA  paid  tribute  to  the  work  of 
Arthur  Godfrey  ZL1HV  as  a  dele- 
gate and  Director  of  Region  ML  In 
reply,  Arthur  dwelt  on  the  need  for 
adequate  turnover  in  Association 
representatives,  to  get  new  blood 
in  and  avoid  inbreeding.  Masa- 
yoshi  Fujioka  JM1UXU  was  elect- 
ed for  a  second  term  as  secretary, 
unopposed.  WIA  drew  the  Confer- 
ence's attention  to  the  extensive 
backup  support  for  the  Secretary 
provided  by  JARL.  for  which  the 
Association  is  very  grateful. 

Five  invitations  to  host  the  next 
Region  111  Conference  were  re- 
ceived from  KARL,  WiAt  PARA, 
ORARI,  and  BARL.  After  a  secret 
vote,  it  was  declared  that  the  invi- 
tation from  KARL  was  accepted 
and  that  the  next  Conference 
would  be  held  in  Seoul,  Korea, 
around  late  October,  1988. 

While  the  delegates  were  busily 
engaged  at  the  Conference  ses- 
sions each  day,  the  ladies  who  ac- 
companied them  were  well  cared 
for  by  the  ladies  of  the  host  soci- 
ety. Among  the  activities  the 
ladies  visited  were  tours  of  an  or- 
chard, a  potter,  a  wool  shed  dis- 
play, botanical  gardens,  various 
scenic  drives,  shopping  trips  in 
Auckland,  where  the  OM's  hard 
earned  cash  was  no  doubt  well 
spent  on  souvenirs,  and  in  the 
evenings  there  were  receptions 
hosted  by  IARU.  ARRL,  JARL, 
and  NZART. 

And  so  ended  the  6th  Region  III 
Association  Conference,  after  a 
very  busy  five  days.  The  dele- 
gates bid  each  other  fond  farewell 
and  left  for  their  respective  desti- 
nations, to  come  together  formally 
in  three  years  time  for  the  7th  Re- 
gion III  Conference. 


PHILIPPINES 

Leo  M,  Aimazon  WA6LOS/DU2 
10098  Knight  Drive 
San  Diego  CA  92126 


Mel  Bednar  K6LPN/DU2,  current  trustee  of  the  Central  Luzon  Amateur 
Radio  Club  (CLARC). 


Hello,  everyone!  Now  that  I 
have  more  free  time,  you  probably 
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will  see  more  articles  about  the 
state  of  hamming  here  in  DU-land. 
I  would  like  to  congratulate  the  of- 
ficers and  members  of  PARA,  the 
Philippine  Amateur  Radio  Associ- 
ation, for  its  52nd  anniversary. 

Engr.  H.  San  Juan  of  the  Na- 
tional Telecommunications  Com- 
mission said  that  his  office  is  set  to 
carry  out  Memorandum  Circular 
No.  14-1 1-82— guidelines  and  pro- 
cedures of  the  Revised  Amateur 
Radio  Regulations. 

Engr  San  Juan  has  said  that 
proper  use  of  callsigns  (DU  for 
Class  As,  DV  for  Class  Bsh  and 
DW  for  the  Class  Cs)P  their  proper 
frequency  allocations  and+  of 
course,  the  "jammers,"  or  illegals 
using  the  amateur  frequencies  for 
their  personal  use,  will  be  moni- 
tored! Under  the  new  Radio  Regu- 
lations, violation  of  any  of  the  pro- 
visions of  the  new  laws  will  be 
punished  by  a  fine  of  not  more 
than  2,000  pesos  (about  $100),  or 
by  imprisonment  of  not  more  than 
two  years  for  each  offense,  or 
both*  at  the  discretion  of  the  court. 

If  you  have  followed  my  other 
articles  in  this  column  you  proba- 
bly have  heard  me  mention 
CLARC,  the  Central  Luzon  Ama- 
teur Radio  Club  which  is  a  unique 
ham  club  in  DU-land,  in  that  its 
members  consist  of  local  hams 
and  American  hams  mostly  work- 
ing at  Clark  Air  Force  Base  in 
nearby  Angeles  City,  located 
about  56  miles  north  of  Manila. 
The  base  is  one  of  the  largest  US 
airbases  outside  the  United 
States.  One  of  the  club's  founding 
members,  Pete  Bargas  DU1 AK,  is 
the  only  American  ham  who  ts  le- 
gally authorized  to  use  a  DU  call- 
sign.  Pete  is  one  of  the  OT  hams  in 
the  country;  his  hamming  in  DU- 
land  dates  back  to  the  1930s, 
when  he  used  to  be  KA1AK.  The 
Philippines  was  one  of  our  former 
territories  and  was  assigned  with 


a  KA  prefix. 

The  current  president  of 
CLARC  is  Dr.  Ronald  Yuson 
DW2DX.  I  have  known  Ronald 
since  his  medical  internship  days. 
I  used  to  go  with  him  in  his  rounds 
in  the  hospital  ward  at  Central  Lu- 
zon General  Hospital,  and  also 
during  his  duties  in  the  emergen- 
cy ward.  This  is  where  I  saw,  first- 
hand, emergency  medicine  and 
radio  communications  hand-in- 
hand 

Most  ambulances  are  not 
equipped  with  radios,  as  in  the 
States.  It  is  only  through  amateur 
radio  that  quick  arrivals  of  help 
and  diagnosis  are  made.  But  un- 
fortunately this  happens  only 
when  there  is  a  big  typhoon  or  dur- 
ing the  Easter  holiday  when  there 
is  a  lot  of  traffic  and  the  govern- 
ment, together  with  other  civic-ac- 
tion groups,  invites  local  hams  to 
help  provide  much  needed  com- 
munications for  emergencies 

DW2DX  has  been  instrumental 
in  a  lot  of  civic-action  duties,  dou- 
bling both  as  a  communicator  and 
a  physician  when  needed.  Even 
though  the  issue  of  his  callsign 
came  two  years  after  passing  his 
test,  DW2DX  never  got  discour- 
aged and  found  time  to  be  active 
in  ham  radio  despite  raising  two 
harmonics  and  his  medical  duties. 
The  local  hams  and  would-be 
hams  should  take  note  and  not  get 
discouraged.  License  examina- 
tions and  processing  do  take  time, 
but  rest  assured  PARA  and  some 
other  well-connected  individuals 
are  trying  to  rectify  this  pressing 
problem. 

Feb.  16, 1965,  was  a  day  to  be 
remembered  by  the  local  hams.  It 
was  the  day  of  the  Hamventton  85, 
It  was  held  at  Camp  Concepcion 
Gonzalez  in  Novaliches.  Metro 
Manila.  It  was  hosted  by  several 
clubs  from  District  1f  and  also  by 
the  Citizens  Band  group  together 


with  the  Philippine  Girl  Scouts. 
The  guest  speaker  was  none  oth- 
er than  National  Telecommunica- 
tions Commissioner  General  Ce- 
ferino  Carreon.  There  were  swap 
meets,  flea  markets,  a  CW  con- 
test, and  DX  contests. 

But  the  significant  difference  in 
this  year's  event  was  the  pres- 
ence of  many  OTs  mingling  with 
other  local  contemporary  radio 
enthusiasts.  I  guess  the  event's 
theme,  "Unity  for  Radio, "  was  ap- 
propriately embossed  in  every- 
one's mind  during  the  whole  fes- 
tivity. More  on  the  Hamvention 
next  time,  since  there  were  a  lot  of 
activities  to  be  mentioned  and  lots 
of  film  stiH  to  be  developed! 

Speaking  of  amateur-radio 
themes,  one  that  comes  to  mind  is 
this  one.  "International  Friend- 
ship and  cooperation  of  all  peo- 
ples in  Asia  through  Amateur  Ra- 
dio/' This,  folks,  is  the  theme  of 
the  SEANET,  the  South  East  Asia 
Net  you  can  hear  operating  on 
14.320  MHz.  The  last  SEANET 
convention  was  held  November 
16  through  13  at  the  Eastern  and 
Orient  Hotel  in  Penang,  Malaysia. 

This  net  started  out  as  a  friend- 
ly gathering  of  Southeast  Asian 
hams  on  20  meters  every  evening 


but  grew  to  include  all  other  DX 
stations  who  regularly  check  in. 
Net  controllers  are  VK2MA  from 
Sidney,  Tom  VS6CT  from  Hong 
Kong,  and  Dr.  Ed  DU7EG  from 
DU-Jand,  The  convention  is  an  an- 
nual event  and  is  hosted  by  the 
different  original  Southeast  Asian 
member  countries,  Last  year's 
SEANET  ham  attendees  were 
from  the  Philippines,  Japan,  In- 
dia, Thailand,  the  United  States, 
Singapore,  Indonesia,  Australia, 
and  Brunei, 

The  plan  for  the  next  SEANET 
convention  is  to  hold  it  right  here 
in  DU-land.  The  organizers  have 
eyed  beautiful  Cebu  City  as  the 
host  city.  Cebu  is  about  600  miles 
south  of  Manila,  and  many  do- 
mestic flights  are  available  to  Ce- 
bu City  from  Manila  Domestic  Air- 
port. The  tentative  dates  are 
November  22  through  24,  and  it  is 
hoped  that  DU  hams  will  be  direct- 
ly involved  in  this  15th  SEANET 
convention. 

WeiL  once  again  we  wilt  say  73 
for  now  and  hope  to  bring  you  an- 
other column  soon  and  update 
you  with  the  Hamvention  85  here 
in  DU4and— and  also  share  with 
you  some  pictures  of  the  event. 
Good  luck  and  happy  DXing. 
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John  Edwards  Kf2U 

P08ox73 

Middle  Village  NY  1 1379 

TELEGRAPHY  AND  STUFF 

As  regular  "Fun!'1  readers 
know,  \  don't  think  that  a  knowl- 
edge of  the  Morse  code  should  be 
required  of  prospective  radio 
amateurs. 

Call  me  a  radical,  call  me  crazy, 
bui  t  just  don't  see  how  an  ability 
to  use  an  obsolete  form  of  binary 
communications  is  going  to  save 
our  hobby. 

Anyway,  enough  of  that.  It's 
time  for  a  surprise,  t  actually  love 
the  code.  I  don't  happen  to  think 
the  Morse  code  should  be 
crammed  down  the  throats  of 
newcomers,  but  I'm  all  in  favor  of 
using  it  on  the  air.  Sending  CW  is 
fun,  relaxing,  and  a  great  way  to 
relive  the  historic  past  of  radio,  I 
like  it.  Call  me  duplicitous 

Last  Christmas,  my  kid  brother, 
WB2LWJ,  gave  me  a  great  gift— a 
Vibropiex  semi-automatic  keyer 
(a.k.a, — "bug").  Best  of  all,  it  was 
a  presentation  model,  the  type 
with  the  gold-plated  base 

What  a  Christmas!  I  was  a  kid 
again,  prowling  20  meters  for  DX, 
engaging  old  friends  in  seemingly 
endless  QSOs.  and  ditttng  and 
dahing  away  until  my  ears  fairly 
rang  with  the  sweet  music  of  CW. 

My  brother  tells  me  he  got  the 
keyer  at  Barry  Electronics,  a  New 
York  ham  fixture  and  landmark. 
With  Harrisons'  death,  Heathkit 
gone  from  the  city*  "radio  row" 
replaced  by  the  World  Trade  Cen- 
ter and  Lafayette  now  into  dis- 
count VCRs  and  stereos  instead 
of  TR-4Cs  and  grounding  rods, 
Barry's  is  the  last  vestige  of  a  time 
when  the  Big  Apple  was  the  ra- 
dio (both  professional  and  ama- 
teur) capital  of  the  world. 

Anyway,  when  my  brother 
showed  up  at  Barry's  to  purchase 
the  keyer,  the  folks  behind  the 
counter  thought  that  *LWJ  was 
Mr.  Fun!  They  believed  that  his 


denials  were  merely  a  form  of 
KI2U  modesty.  How  wrong  they 
were.  The  real  Mr.  Fun!,  although 
somewhat  older,  is  far  better  look* 
ing  than  his  brother.  And  KI2U  is 
never  modest  about  anything,  ex- 
cept perhaps  his  ability  to  run  a 
repeater. 

But  that's  another  story.  For 
now,  let's  stick  to  CW  and  its 
ancestors. 

ELEMENT  1 
MULTIPLE  CHOICE 

1)  Approximately  how  many  parts 
are  there  to  a  typical  Vibropiex 
bug? 

1)10 
2)20 
3)50 
4)  100 

2)  Samuel  Finley  Breese  Morse 
was  born  in: 

1)1791 
2)1815 
3)1830 
4)1340 

3)  Thomas  Edison  in  1 874  creat- 
ed "quadruplex,"  which  allowed  a 
telegraph  transmission  of: 

1)  one  message  in  four 
directions 

2)  two  messages  in  two 
directions 

3)  four  messages  in  one 
direction 

4)  one  message  in  two 
directions 

4)  The  early  submarine  telegraph 
indicated  "dits"  and  "dans"  with 
the  aid  of: 

1)  a  sounder 

2)  a  deflecting  needle 

3)  a  lamp 

4)  an  audio  oscillator 

5)  In  addition  to  his  Inventions, 
Morse  is  also  particularly  well 
known  for  having  been: 

1)  a  painter  of  miniatures 

2)  an  acrobat 

3)  a  skilled  violinist 

4)  an  author  of  romance  novels 


ELEMENT  2 
TRUE-FALSE 

1)  The  spark  transmitter  of  Hiram  Percy  Maxim 
W1AW  was  named  'Of  Reliable." 

2)  Morse's  first  telegraph  Jink  was  between  Bal- 
timore and  Philadelphia, 

3)  Morse's  original  telegraph  receiver  emitted 
a  10-kHz  audio  tone. 
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True 


False 


4)  Morse  was  the  first  president  of  the  National 
Academy  of  Design. 

5)  At  one  point,  Morse  held  a  chair  in  Natural 
Science  at  Yale. 

6)  Morse  died  in  1891. 

7)  Radio  Telegraphy  was  introduced  by  Mar- 
coni in  1897, 

6)  Morse  added  an  audio  buzzer  to  his  tele- 
graph receiver  in  1855+ 

9)  The  Vibropiex  bug  was  invented  by  Horace 

G.  Martin. 

10)  The  first  telegraph  keys  had  no  knob. 


ELEMENT  3 
SCRAMBLED  WORDS 

Unscramble  these  words  relating  to  telegraphy: 
praghyleet     romse  rekye  notedesi 

sift  pocy  eky 


gub 
idt 


D 


ELEMENT  4 
FILL  IN  THE  BLANK 

installed  the  first  railway  telegraph  system  in  England  in 


1837. 


2)  Samuel  F.  B,  Morse  was  born  in  the  town  of 

3)  First  telegraph  message:  "What  hath  God 


1 1 


4)  The  Morse  code's  "dit"  and  "dahT  elements  are  separated  by  an 
interval  that  has  the  duration  of dit(s), 

5)  The  "dan"  has  a  duration  equal  to dit(s). 


THE  ANSWERS 

Element  1: 

1—3,  2—1 ,  3—2, 4—2. 5—1 . 

Element  2: 

1 —False/  Old  Betsy" 

2 — False,  Between  Baltimore  and  Washington 
3— False.  It  printed  4+dits"  and  "dahs"  on  a  slip  of  paper, 
4 — True,  From  1826  lo  1845t  after  which  telegraphy  increasingly  occu- 
pied his  time. 

5 — True,  He  was  an  instructor  at  New  York  University,  located  just  a 
little  north  of  Barry's. 
6— False,  1872 

7 — True,  And  it  sort  of  caught  on. 

8 — False,  Morse  never  did  apply  a  buzzer  or  other  sounding  device  to 
his  invention.  That  honor  went  to  a  fellow  named  Alfred  Vail. 
9 — True,  Who  else?  Martin  was  a  turn  of  the  century  telegraph  operator 
who  invented  the  bug  to  relieve  arm  strain.  Many  experienced  ops 
thought  the  device  a  "sissy  key.'*  however.  It  took  a  while  to  catch  on. 
10— True,  No  "sissy  key"  ops  back  then. 
Element  3: 

Reading  from  left  to  right:  telegraphy,  Morse,  keyer,  sidelone,  bug,  fist, 
copy,  key,  code,  dit 
Element  4: 

1  —Sir  Chades  Wheatstone 
2— Charleston  MA 
3 — wrought 
4 — one 
5 — three 


SCORING 

Element  1: 

Five  points  for  each  correct  an- 
swer 

Element  2: 

Two  and  one-half  points  for  each 
correct  answer 
Element  3: 

Two  and  one-half  points  for  each 
correct  answer 


Element  4: 

Five  points  for  each  correct  an- 
swer. 

How  did  you  do? 

1-20  points— Novice 

21-40  points— Technician 
41-60  points— General 
61-80  points— Advanced 
81-100  points— Amateur  Extra 


ADVERTISERS 


AEA/Advanced  EJedronie  Applications  , ,  96 
Advanced  Computer  Controls 59 

All    Ci&CI  fUrl  IGS    r        -    ■>    ■  •  ■  a  •  a  •  •  -t    m    ■»    *    *  m  •'•  *  * '•  <■  W 

Amateur  Comm. ,  Etc 68 

Amateur  Electronic  Supply 47 

Ampro  Computers,  Inc 68 

Astron  Corp 35 

BJX  Supply  Co.  « , « , 70 

Barker  &  Williamson  68 


***** 


..53 

..54 

..95 

..72 

.  .72 

.69 

.16 

..74 

2 

-    -  *&& 


Barry  Electronics , 

Bilal  Co 

Bill  Ashby  &  Son ,,.,,,., 

CeCo  Communications 

CMC  Communications 

Charge-Rite 

Communications  Specialists,  Inc 

Computer  Trader  , .. 

Conned  Systems,  inc. 

Cost  Effective  Components 

Crumtronics  

Dayton  HamventkHi 15 

Dick  Smith  Electronics 70 

Etron  RF  Enterprises _ ...  68 

Electronic  Book  Club 61 

Engineering  Consulting  95 

Fox-Tango , 82 

GLB  Electronics « .34 

Glen  Martin  Engineering 91 

Grove  Enterprises 19 

Hai-Trontx  .', 12 

Ham  Radio  Outlet 1 

The  Ham  Station   . .  34 

Hamtronics,  NY 23 

1COM  America,  Inc Gov.  II 

Jj  a  A  UlOUp,  InCr    ■••■^••■••••■••iimi  oo 

Kantronics  .... 69 

Kenwood 5. 6,  Cov.  IV 

Larsen  Antennas .13 

MFJ  Enterprises f  +  +  T  + , , . , .  1 4 

Madison  Electronic  Supply 63, 91 

Maggiore  Electronic  Lab 19 

The  Martin  Co. .80 

Meadowlake  Corp 74 

Micro  Control  Specialties  ,  . .  * .,,...♦♦.,  83 
Microlog  Corp ,.,;*-. 49 


Micro  Mart 


......... 


84 


Nemal  Electronics ,74 

P.C.  Electronics 31 

Th*  "PX" "  Shack 43 

Pac-Comm  Packet  Radio  Systems,  Inc. . .  54 

Pipo  Communications .82 

OEP's  80 

Hr  r  3fiS  WO .  .  . ■•<«^*«4t«1 

Radio  Amateur  Calibook ,  Inc 91 

Radio  Engineers 80 

Ramsey  Electronics 27 

73 

Dealer  Ad *..**** 70 

Subscriptions 65,  91 

S-F  Amateur  Radio  ,71 

Salman ... ..13 

Slap  Electronics . ~.  77 

The  Spec-Gom  Journal ... 63 

Spectrum  Communications .8 

Spectrum  intemationaJ  .*......,* 71 

TSG ---T$ 

TNT  Radio  Sales ., ....83 

Transleteronic -71 

Unity  Electronics 80 

Westcom/RF  Parts 91 

W9INN  Antennas .♦ 80 

Western  Electronics   82 

Vaesu  Electronics Cov.  Ml 


ENGINEERING  CONSULTING 

5B3  CAN DLEWOO D  ST.  BREA.  CALIFORNIA  92621  TEL:  (714)  671-2009 


COM-SHACK  64 

SIMPLEX  AUTO- PATCH 
£  REMOTE  H.F.  BASE 


( \ 

CQ  DK  CO  DX 
20  Meters 

y — v 


MODEL  CS-64 
95 


This  is 

N(6R 

Remote 

Base 

Autopatch 

On 


Includes 

Software 

|Progrem  Disk), 

Hardware  Interfeci 

&  Instruction 

Manual 


TELEPHONE 
714-671-2009 


Send:  Chant,  or  M  0  w 
ENGINEERING  CONSULTING 

W3CANDLEWOOD5T     BBEA.CA  *%GZ'\ 
P14|  S7V20QS 


TOUCHTONE    DECODER  KIT 


MODEL  TTK 

'22 

•  SSI  20 1  DIM  F  Receiver  •  Receive 
all  16  DTMF  digits  *  No  additional 
filtering  *  Output  BCD  or  hex  for- 
mat *  Low  power  f 29  ma  ©  1 2V]  • 
Kit  includes  3.5B  Mhi  crystal,  22  pm 
IC  socket.  resistor,  capacitors,  data 
sheet  and  schematics 


fl-DIGIT  SEQUENCE  DECODER 


WIRED  &  TESTED 
MODEL  TSO 
95 


DECODE-A-PAO 


'BUbn  <ium» 


model  OftP-t 
95 


•  Completely  wired  &  tested  • 
User  programebJe  •  LEO  statue 
indicator  •  Open  collector  not- 
put  •  Control  relays,  muu  aud>u  * 
Control  link  on  off  •  Custom  IC  in- 
sures high  reliability  &  Smell  size!  ■ 
Fits  inside  most,  rigs  runs  on  1  2  VDC 
(35  mal  •  AM  16  drgits  allow  more 
than  50,000  combinations  •  Makes 
excellent  privets  call  on  busy  repeat- 
ers! *  Use  it  to  turn  on  uudio  or 
sound  an  alarm  *  Momentary  and 
latching  outputs 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

Mastercard  and  Viaa  occupied 

Prices  include  postage  &  handling,  USA 

Calif  omie  addressee  add  6% 


TOUCHTONE     DTMF 

to  A8-232-C 

300  BAUD  INTERFACE 

•  Use  your  camp  u cer  to  decode  OTM F 
tou  eh  tones.  •  Receive  all  1 6  digits  as 
fast  as  they  can  be  transmit- 
ted •  fas  ii  i  p  rngra  m  you  r  co  mpu  tar 
m  BASIC  to  decode  mufti  digit  "strings", 
display  digits,  sound  a  J  arms,  observe 
secret  codes,  control  relays  •  Sim- 
ple to  use.  just  provide  +12  VDC  and 
audio,  hook  two  wires  to  the  RS-232-C 
serial  input  on  your  computer,  enter  « 
simple  BASIC  program  and  begin  to 
decode  •  Sample  BASIC  program 
and  instructions  included  •  Data 
indicator  •  Wired  and  tested 


•  S  i  m  p  lex  a  uto  pa  tc  h  and  K,  F.  re  mote 
base  with  clear  voice  messages  * 
Control  your  Yaesu  FT  757  transceiver 
with  your  VHF/UHF  portable  or  mobile 

•  Swjtch  between  tne  Hf.  remote 
end  the  autopatch  with  DTMF  tones 

•  Voice  ID  &  all  control  functions  &. 
H  F  frequency  are  voice  announced 
with  your  programabJe  access  codes 

•  Autopatch  works  on  any  telephone 
n  ne  —  cone  or  dial  pulse  ■  Cell  wait- 
mg  compata  bili  ty  —  after  beep  answer 
second  incoming  call  while  on  the 

Etch1  •  Automatic  red  la  Mast  num- 
r  ( in  dia  I  pu  Is  e  mode  J  *  Ring  detect 
&  automatic  voice  start  at  incoming 
telephone  call  *  Inactivity  timer  turns 
Off  system  [user  programsble)  * 
Score  S  H.F  memory  frequencies  + 
shift  VFO's  &  change  bands  *  Feat 
scan  S  Glow  scan  +  dial  up  any  fre- 
quency with  OTMF  tonus  sll  from  your 
ha nd h eld  VHF/ U H F  porta b I e or  mobi le 

•  Use  the  autopatch  or  the  remote 
base  both  forthe  price  of  one!  •  User 
defined  timing  window,  access  codes, 
call  sign  *  Simple  to  install  hardware 
interface  cables,  connectors  sup- 
plied •  Hook  mic  input  PTT,  spkr 
outputs  &  FM  squelch  connection  3 
pin  H  F  data  cable  and  you  are  in  con- 
trol *  You  supply  —  1  Commodore 
64  Dr  12B  &  1  disk  drive  ■*  base  sta- 
tion •  No  additional  power  supply 
required  •  With  human  voice  syn- 
thesi zed  by  CovOi* 

Send  Cnec*.  diMO  La 
ENGINEERING  CONSULTING 

5M  CANPtfWOOOST    BRE  JLCA  BZG31 
[714]  B71   20OS 


ICOM  IC-02AT  USER'S 
AUDIO  BLASTER  "  MODULE 


1000*»  of  NdhA v* iuital a  ftte 

Setiefied  Cuatomere  •  IC-2ATS 


MUUtL  A6-1 


IC-04AT 


•  Modufe  installs  mstde  the  radio  in 
10  minutes  •  Boost  audio  to  nearly 
one  watt!  •  Low  power  dram  (4m a 
stand  by  J  *  Complete  step- by-step 
instructions  included  •  Corrects  the 
LOW  audio  problem f  #  Drtve  external 
speakers  to  full  volume,  even  signals 
with  low  deviation' 


TUNE  THE  WORLD  FROM  YOUR  HANDHELD  VHF   UHF  RADIO 


FOUR  DIGIT  OTMF  DECODE 


Model  HAP-1  *^^IQ95 
REMOTE -A- PADC     I1!*! 

•  Audio  tones  from  any  source,  ,i 
co  n  verted  to  bo  I  id  stete  switc  hes  which 
control  any  1 6  digit  keypad  of  a  redid  or 
other  device  •  Soma  examples  you 
nan  control  include  the  Pro-Search' 
Rotator  [rotate  beam  remotely);  He- 
mote  controls:  (COM  IC-7D1  or  IGOM 
IC-211  when  using  the  RM-2  con- 
troller; Kenwood  7950  IC7S1  Azden 
PCS  4000.  hand  held  5  such  as  Yaesw 
FT-SOB.  FT  70S.  ICOM  1C-02AT,  end 
many  more...   •    Two  (four- digit)  pro- 


RS,  PLUS  IB  DIGIT  KEYPAD  CONTROL 

g ram m able  access  codes  are  used  to 
operate  relays  or  other  on/off  func- 
tions •  LEO  decoder  status  indica- 
tors and  momentary  plus  steady  state 
decoder  outputs  era  provided  •  All 

CMOS  low  power  df [SOmaf;  5  5  i 

201  Decoder  •  Hook  eight  wires  [4 
rows  and  4  columns)  in  parallel  with 
the  existing  keypad  of  the  radio  you 
wish  to  control  remotely  Connect 
audio  from  any  source.  1£  units  DC 
and  you  are  in  control  •  The  duel  4 
digit  decoders  will  turn  your  links  on 
and  off  using  your  programmable  ec- 
cess  code 


Name 


Address 
City 


I 
I 
I    MC/V!5ANa 

i 

i 


State 


Zip. 


Exp. 


ENGINEERING  CONSULTING 
583  CANDLEWOOD  ST.  BREA,  CA  92621,  [714]  671-2009 


Modal  Ms. 

CS-64 

TTK 

TSD 

DAP-1 

AB^I 

RAP-1 

Tasi  {CA) 

Total 


Total 
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PACKET  RADIO 


ASCII— USA/AX.25 
HDLC  CONVERTER 

USA/AX.25  is  the  AM  RAD  approved  digital 
format  STANDARD  used  on  amateur  pack- 
et radio  networks, 


PAC/N  ET  board  only  $8000 

Assembled/Tested.  No  ICs.  90day  warranty 


Package  of  all  ICs  except  2*2716 
EPROMs  $ 


:(•!•:• 


PAC/NET  SYSTEM 


PAC/N  ET  SYSTEM  $240,00 

System  Tested  4.5  x  6"  board  complete 
with  all  IC  s  and  programmed  EPROMs 
personalized  for  each  purchaser.  Re- 
quires  only  single  810  volt  V*  amp  power. 
1  year  guarantee  of  hardware/soft- 
ware/AX  25  standard  RS232  serial  ASCII 
at  any  user  baud  rate.RS232  HDLC  for  202 
modem  used  for  AFSK  or  direct  to  RF 
equipment  for  FSK, 


Custom  Systems     Custom  Programming 

.Bill  .Ashby 

■^■b  AND  SON  ^J 
K2TKN— KA20EG  201-656-3067 

BOX  332  PLUCKEMIN  N.J.  07976 
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TOO  GOOD  TO 


TRUE? 


PAKRATT™  Model  PK-64 


Shown  with  enhanced 
HFM-64  option  installed 


•  MORSE  •  BAUDOT  •  ASCII  •  AMTOR  •  PACKET  • 


FIRST  FIVE  MODE 
DATA  CONTROLLER 

The  Pakratt  model  PK-64  by  AEA  is 

the  world's  first  computer  interlace 
that  offers  Morse,  Baudot,  ASCII,  AM- 
TOR and  Packet  all  in  one  box  (hard- 
ware and  software  included)  at  a  price 
many  competitors  charge  for  Packet 
alone  (from  $219,95  Amateur  net).  Do 
not  let  the  low  price  fool  you;  coming 
from  any  other  company  but  AEA  it 
WOULD  be  too  good  to  be  true.  The 
PK-64  works  with  virtually  any  voice 
transceiver.  The  Pakratt  is  the  easiest 
of  any  to  hook  up  and  have  operating 
in  just  a  few  minutes. 

In  Packet  mode,  the  PK-64  offers  vir- 
tually all  the  features  of  every  other 
Packet  controller  on  the  market,  plus 
many  important  features  left  out  by 
others  due  to  cost  constraints,  For  ex- 
ample, we  have  included  a  hardware 
HDLC,  true  Data  Carrier  Detect  (DCD), 
multiple  connect  with  up  to  ten  sta- 
tions simultaneously  and  full  imple- 
mentation of  version  2.0  of  the  AX.25 
protocol. 

Because  the  PK-64  was  designed 
specifically  for  the  Commodore  64  (or 
C-128  and  SX-64)  computer,  we  have 
been  able  to  do  many  things  not  eco- 
nomically  feasible  with  general 
RS-232  interface  controllers.  For  ex- 


ample, the  Pakratt  includes  true  split 
screen  operation  with  on-screen  stat- 
us indicators  and  an  on-screen  tuning 
indicator. 

ENHANCED  HFM-64  MODEM  OPTION 

The  standard  PM54  will  operate  all 
modes  with  a  phase-lock-loop  (PLL) 
detector  roughly  equivalent  to  all  pop- 
ular packet  modems  in  the  market- 
place (except  we  have  included  extra 
filtering).  The  enhanced  HFM-64  mo- 
dem option  offers  true  independent 
dual  channel  filtering  with  A.M.  detec- 
tion (like  the  famous  CP-100 Computer 
Patch™),  The  enhanced  HFM-64  op- 
tion also  offers  a  hardware  LED  tuning 
indicator  (like  the  CP-100)  and  a  front 
panel  variable  threshold  control  for 
setting  maximum  sensitivity  under  va- 
rious band  conditions.  We  recom- 
mend the  HFM-64  option  for  anyone 
keenly  interested  in  weak-signal 
heavy-QRM  HF  operation.  For  anyone 
desiring  to  operate  FM  fiTTY  with  the 
standard  North  American  tone  pair  or 
CW  receive,  the  HFM-64  is  required, 
The  HFM-64  is  field  installable  with  no 
soldering  or  test  equipment  required, 

WORKS  WITH  THE  POPULAR 
C-64  COMPUTER 

AEA  designed  the  PK-64  around  the 


low-cost  C-64  because  of  the  special 
architecture  features  making  it  espe- 
cially suited  to  Amateur  Radio  appli- 
cations. The  C-64  should  not  be  viewed 
as  a  mainframe,  but  rather  a  very  eco- 
nomical accessory  to  your  data  com- 
munications system.  Many  owners  of 
expensive  computers  such  as  IBM, 
TANDY,  APPLE,  KAYPRO,  ATARI,  etc, 
are  now  buying  the  low  cost  C-64  and 
dedicating  it  to  their  operating  posi- 
tion. They  simply  cannot  find  software 
for  their  machine  that  even  ap- 
proaches the  power  and  user  friendli- 
ness of  the  PK-64.  PlusT  think  of  the 
convenience  of  having  only  one  con- 
troller and  keyboard  to  go  from  one 
mode  to  another  without  having  to  re- 
do cabling! 

The  PK-64  is  so  complete  that  all 
you  need  to  do  is  wire  up  a  microphone 
connector  to  the  end  of  a  cable  (provid- 
ed) and  you  are  ready  to  go.  There  is  no 
need  to  track  down  special  terminal 
software,  cabling  or  even  a  power  sup- 
ply. It  all  comes  with  the  PK-64.  So  do 
not  be  the  last  on  your  block  to  own 
the  most  exciting  new  product  in 
years.  See  the  PK-64  at  your  favorite 
dealer  or  write  for  our  specification 
sheet  now. 

Prices  And  Specifications  Subject  To 
Change  Without  Notice  Or  Obligation 


Advanced  Electronic  Applications,  Inc. 
P.O.  Box  C-2160,  Lynn  wood,  WA  98036-0918 
(206)  775-7373  Telex  6972496  AEA  INTL  UW 


Brings  you  the 
Breakthrough! 
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Celebrate  your  buying  decision 


with  the  money  you  ve  saved 


When  it  comes  to  getting 

m; in i m u m  1  IF  performance 
for  vour  dollar,  the  choice  is  clear. 
Yaesu  s  FT757GX. 

Nowhere  else  will  you  find 
so  many  HF  features  packed  imo  one 
compact,  mobile-ready  package.  At  a 
price  that's  got  the  competition 
baffled, 

For  starters,  each  757 
includes  an  electronic  kever.  0(H) -Hz 
CW  filter  AM  and  FM  modes.  AF 
speech  processor  .And  a  JvkHz 
marker  generator  All  at  no  extra 
charge 

And  working  the  DX  has 
never  been  easier  with  dual  \T(K 
single-button  YFO/ memory  swap  for 
split-frequency  operation,  eight 


memories,  and  push-button  quick 
memory  and  band  scan. 

w 

The  757  also  lets  you  listen 
from  500  kHz  to  30  MHz  with  its 
high-performance  general  coverage 
receiver.  Hie  transmitter  covers  160 
through  10  meters,  including  the 
new  \\  ARC  hands,  with  KK)  watts  out- 
put on  sideband.  FM  and  CW 

CWbufis  will  enjoy  the 
delights  of  full  QSK  operation.  Plus 
the  massive  heatsink  and  duct- flow 
cooling  system  allow  continuous 
RTiy  operation  for  up  to  30  minutes, 
e  the  FP757HD  heavy-duty  power 
supply  option  for  continuous- duty 
applications. 

And  of  course,  there's  the 
757  s  highk  attractive  price.  It's  the 


perfect  way  to  get  all  the  I  IF  perfor- 
mance you  desire,  with  money  left 
1 1\  er  to  apply  toward  other  ham  gear. 
Perhaps  a  power  supply  for  base  sta- 
tion use.  An  antenna  or  antenna 
tuner.  Or  whatever  else  makes  vour 
operation  complete. 

So  ask  your  dealer  todav 
about  feu's  FT757GX.  The  most 
celebrated  HF  price  performer  on 
the  air. 


Yaesu  Electronics  Corporation 

68>1  Walthall  IR/j:  Paramount 

1 90723  (2I3)633-i007 

)aesn  Cincinnati  Service  Center 
9070  Gold  Bark  Drive.  Hamilton 
OH  450n  (513)874-3100 


Prices  and  sfnrijiattttms  subject  to  cbaiige  without  m*h  ntsetjQUt  Jto«  dealer  rv^aniin^  MARS  VpmtfoiL 


. . . pacesetter  in  Amateur  radio 


Power-FulL.70  Watts! 


TM-2570A/2550A/2530A 


Sophisticated  FM  transceivers 


Kenwood  sets  the  pace  again! 
The  aft-new  f425-Series"  brings  the 
industry's  first  compact  70-watt 
2-meter  FM  mobile  transceiver 
There  is  even  an  auto  dialer  which 
stores  15  telephone  numbers!  There 
are  three  power  versions  to  choose 
from:  The  TM-2570A  70-watt  model, 
theTM-2550A  for  45-watts,  and 
th«  25-watt  TM-2530A. 

•First  70-watt  FM  mobile  (TM-2570A) 

•  First  mobile  transceiver  with  tele- 
phone number  memory  and  auto- 
dialer  (up  to  15  telephone  numbers) 

•  Direct  keyboard  entry  of  frequency 

•  Automatic  repeater  offset  selection 
according  to  the  ARRL  2-meter  band 
plan     a  Kenwood  exclusive! 

•Extended  frequency  coverage 
for  MARS  and  CAP  (142-149  MHz; 
141-151  MHz  modifiable) 

•23  channel  memory  for  offset, 
frequency  and  sub-tone 

•  Big  multi-color  LCD  and  back-lit 
controls  for  excellent  visibility 


•  Front  panel  programmable  38-tone 
CTCSS  encoder  Includes  97.4  Hz 
(optional) 

•  16-key  DTMF  pad,  with  audible  monitor 

•  Center- stop  tuning -another 
Kenwood  exclusive! 

•  Frequency  lock  switch 

•  New  5-way  adjustable  mounting 
system 

•  Unique  offset  microphone  connector 
—relieves  stress  on  microphone  cord 


•  HI/LOW  Power  switch  (adjustable 
LOW  power) 

•  Compact  DIN  size 


Large  heatsink  with  built-in  cooling 
fan  fTM-2570A) 


Introducing... 
Digital  Channel  Link 

Compatible  with  Kenwood's  DCS 
(Digital  Code  Squelch),  the  DCL  system 
enables  your  rig  to  automatically  QSY 
to  an  open  channel.  Now  you  can  auto- 
matically switch  over  to  a  simplex 
channel  after  repeater  contact!  Here's 
how  ft  works: 

The  DCL  system  searches  for  an 
open  channel,  remembers  it,  returns 
to  the  original  frequency  and  transmits 
control  information  to  another  DCL- 
equipped  station  that  switches  both 
radios  to  the  open  channel.  Micro- 
processor  control  assures  fast  and 
reliable  operation.  The  whole  process 

happens  in  an  instant! 


Optional  Accessories 

•TU-7  38-tone  CTCSS  encoder 

*  MU-1  DCL  modem  unit 
i  vs-1  voice  synthesizer 

•  PG-2K  extra  DC  cable 

•  PG-3A  DC  line  noise  filter 

*  MB-10  extra  mobile  bracket 

•  CD-10  call  sign  drsplay 

*  PS-430  DC  power  supply  for 
TM-2550A/253QA 


•  PS-50  DC  power  supply  for  TM-2570A 

•  MC-60A/MC-80/MC-85  desk  mics 

•  MC-48  extra  DTMF  mic.  with  UP/DWN  switch 
*MC-42SUP/DWNmic.  j 

•  MC-55  (8-pin)  mobile  mic   with  tmrve-oul  timer 

•  SP-40  compact  mobile  speaker 

•  SP-50  mobile  speaker 

•  SW-200A/SW-200B  SWFtfpower  meters 

•  SW-100AySW-100B  compact  SWR/ power  meters 

•  SWT-1  2m  antenna  turner 


Complete  service  manuals  are  avaiUbte  tor  atf  Trto  Kemvood  transceivers  and  most  accessories 
Specifications  ana  pttces  ate  subject  to  ctmnge  without  notice  or  obligation 


Actual  size  front  panel 


KENWOOD 


TRIOKENWOOD  COMMUNICATIONS 
nn  West  Walnut  Sheet 
Compton,  California  90220 


